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SECRETED AND TRANSMEMBRANE POLYPEPHDES AND NUCLEIC ACIDS ENCODING 

THE SAME 

FIELD op THE INVENTIQr^ 
The present invention relates generally to the identification and isolation of novel DNA and to the 
S recombinant production of novel polypeptides. 

BACI^GROUND OF THE INVENTION 
Extracellular proteins play important roles in, among other things, the formation, differentiation and 
maintenance of multicellular organisms. The fate of many individual cells, e.g., proliferation, migration, 

10 differentiation, or interaction with other cells, is typically governed by information received from other cells 
and/or the immediate environment. This information is often transmitted by secreted polypeptides (for 
instance, mitogenic factors, survival factors, cytotoxic factors, differentiation factors, neuropeptides, and 
hormones) which are, in turn, received and interpreted by diverse cell recq)tors or membrane-bound proteins. 
These secreted polypeptides or signaling molecules normally pass through the cellular secretory pathway to 

IS reach their site of action in the extracellular environment. 

Secreted proteins have various industrial applications, including as pharmaceuticals, diagnostics, 
biosensors and bioreactors. Most protein drugs available at present, such as thrombolytic agents* interferons, 
interleukins, erythropoietins, colony stimulating factors, and various other cytokmes, are secretory proteins. 
Their receptors, which are membrane proteins, also have potential as therapeutic or diagnostic agents. Efforts 

20 are being undertaken by both industry and academia to identify new, native secreted proteins. Many efforts 
are focused on the screening of mammalian recombinant DNA libraries to identify the coding sequences for 
novel secreted proteins. Examples of screening methods and techniques are described in the literature [see, 
for example. Klein et al,, Proc. Natl. Acad. Sci. 93:7108-71 13 (1996); U.S. Patent No. 5,536,637)]. 

Membrane-bound proteins and receptors can play important roles in, amoi^ other things, the 

25 formation, differentiation and maintenance of multicellular organisms. The fate of many individual cells, e.g. , 
proliferation, migration, differentiation, or interaction with other cells, is typically governed by information 
received from other cells and/or the immediate environment. This information is often transmitted by secreted 
polyp^tides (for instance, mitogenic factors, survival factors, cytotoxic factors, differentiation factors, 
neuropeptides, and hormones) which are, in turn, received and interpreted by diverse cell receptors or 

30 membrane-bound proteins. Such membrane-bound proteins and cell receptors include, but are not limited to, 
cytokine receptors, receptor kinases, receptor phosphatases, receptors involved in cell-cell interactions, and 
cellular adhesin molecules like selectins and integrins. For instance, transduction of signals diat regulate cell 
growth and differentiation is regulated in part by phosphorylation of various cellular proteins. Protein tyrosine 
kinases, enzymes that catalyze that process, can also act as growth factor receptors. Examples include 
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fibroblast growth factor receptor and nerve growth factor receptor. 

Membrane-bound proteins and receptor molecules have various industrial applications, including as 
pharmaceutical and diagnostic agents. Receptor immunoadhesins, for instance, can be enq)loyed as therapeutic 
agents to block receptor-ligand interactions. The membrane-bound proteins can also be employed for screening 
of potential peptide or small molecule inhibitors of the relevant receptor/ligand interaction. 
5 Efforts are being undertaken by bodi industry and academia to identify new, native receptor or 

membrane-bound proteins. Many efforts are focused on the screening of mammalian recombinant DNA 
libraries to identify the coding sequences for novel receptor or membrane-bound proteins. 



1. fBQl 96 

10 The abbreviations **TIE*' or "tie** are acronyms, which stand for "^tyrosine kinase containing Ig and 

EGF homology domains" and were coined to designate a new ^unily of receptor tyrosine kinases which are 
almost exclusively expressed in vascular endothelial cells and early hemopoietic cells, and are characterized 
by the presence of an EGF-like domain, and extracellular folding units stabilized by intra-chain disulfide bonds, 
generally referred to as "immunoglobulin (IG)-like" folds. A tyrosine kinase homologous cDNA fragment 

15 from human leukemia cells (tie) was described by Partanen et al., Proc. Nad. Acad. Sci. USA 87, 8913-8917 
(1990). The mRNA of this human "tie" receptor has been detected in all human fetal and mouse embryonic 
tissues, and has been reported to be localized in the cardiac and vascular endothelial cells. Korhonen et al., 
Blood 80,2548-2555 (1992); PCT Application Publication No. WO 93/14124 (pubUshed 22 July 1993). The 
rat homolog of human tie, referred to as "tie-1 " , was identified by Maisonpierre et al. , Oncogene 163 1 - 1637 

20 (1993)). Another tie receptor, designated "116-2" was originally identified in rats ( Dumont et al., Oncogene 
St 1293-1301 (1993)), while the human homolog of tie-2, referred to as **ork'' was described in U.S. Patent 
No. 5,447,860 (Ziegler). The murine homolog of tie-2 was originally termed "tek." The cloning of a mouse 
tie-2 receptor from a brain capillary cDNA library is disdosed in PCT Application Publication No. WO 
95/13387 (published 18 May 1995). The TIE receptors are believed to be actively involved in angiogenesis, 

25 and may play a role in hemopoiesis as well. 

The expression cloning of human TIE-2 ligands has been described in PCT Application Publication 
No. WO 96/11269 (pubUshed 18 April 1996) and in U.S. Patent No. 5.521,073 (published 28 May 1996). 
A vector designated as AgtlO encoding a TIE-2 ligand named **htie-2 ligand 1 " or **hTLl " has been deposited 
under ATCC Accession No. 75928. A plasmid encoding another TIE-2 ligand designated ''htie-2 2" or 

30 "hTI^" is available under ATCC Accession No. 75928. This second ligand has been described as an 
antagonist of the TAI-2 receptor. The identification of secreted human and mouse ligands for the TIE-2 
receptor has been reported by Davis et al., ggU SZ, 1161-1169 (1996). Tlie himian ligand designated 
" Angiopoietin- 1** , to reflect its role in angiogenesis and potential action during hemopoiesis, is the same ligand 
as die ligand variously designated as *'htie-2 1" or "hTL-l" in WO 96/11269. Angiopoietin-1 has been 

35 described to play an angiogenic role later and distinct from that of VEGF (Suri et al.. Cell 87, 1 171-1180 
(1996)). Since TIE-2 is apparently upregulated during the pathologic angiogenesis requisite for tumor growth 
(Kaipainen et al.. Cancer Res. 54. 6571-6577 (1994)) angiopoietin-1 has been suggested to be additionally 
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useful for specifically targeting tumor vasculature (Davis et al., supra) . 
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2. PR0444 

Efforts are being undertaken by both industry and academia to identify new, native secreted proteins. 
Many efforts are focused on the screening of mammalian recombinant DNA libraries to identify the coding 
5 sequences for novel secreted proteins. We herein describe the identification and isolation of cDNA molecules 
encoding novel secreted polypeptides, designated herein as PR0444 polypeptides. 

3. PR0183 

Efforts are being undertaken by both industry and academia to identify new, native secreted proteins. 
10 Many efforts are focused on the screening of mammalian recombinant DNA libraries to identify the coding 
sequences for novel secreted proteins. We herein describe the identification and isolation of cDNA molecules 
encoding novel polypeptides, designated herein as PR0183 polypeptides. 

4. PR018S 

IS Efforts are being undertaken by both industry and academia to identify new, native secreted proteins. 

Many efforts are focused on the screening of mammalian recombinant DNA libraries to identify the coding 
sequences for novel secreted proteins. We herein describe the identification and isolation of cDNA molecules 
encoding novel polypeptides, designated herein as PR0185 polypeptides. 

20 5. PRO210 and PR0217 

Epidennal growth factor (EOF) is a conventional mitogenic foctor that stimulates the proliferation of 
various types of cells including epithelial cells and fibroblasts. EGF binds to and activates the EGF receptor 
(EGFR), yMdi initiates intracellular signaling and subsequent effects. The EGFR is expzesscd in neurons of 
the cerebral cortex, cerebellum, and hippocampus in addition to other regions of the central nervous system 

25 (CNS). In addition, EGF is also expressed in various regions of die CNS. Therefore, EGF acts not only on 
mitotic cells, but also on postmitotic neurons. In fact, many studies have indicated that EGF has neurotrophic 
or neuromodulatory effects on various types of neurons in the CNS. For example, EGF acts direcdy on 
cultured cerebral cortical and cerebellar neurons, enhancing neurite outgrowdi and survival. On the other 
hand, EGF also acts on other cell types, including sej^tal cholinergic and mesencephalic dopaminergic neurons, 

30 indirectly through glial cells. Evidence of die effects of EGF on neurons in the CNS is accumulating, but die 
mechanisms of action remain essentially unknown. EGF-induced signaling in mitotic cells is better understood 
than in postmitotic neurons. Studies of cloned pheochromocytoma PC 12 cells and cultured cerebral cortical 
neurons have suggested diat the EGF-induced neurotrophic actions are mediated by sustained activation of die 
EGFR and mitogen-activated protein kinase (MAPK) in response to EGF. The sustained intracellular signaling 

35 correlates with the decreased rate of EGFR down-regulation, which might determine the response of neuronal 
cells to EGF. It is likely diat EGF is a multi-potent growtii fector that acts upon various types of cells 
including mitotic cells and postmitotic neurons. 
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EGF is produced by the salivary and Brunner*s glands of the gastrointestinal system, kidney /pancieas, 
thyroid gland, pituitary gland, and the nervous system, and is found in body fluids such as saliva, blood, 
cerebrospinal fluid (CSF), urine, amniotic fluid, prostatic fluid, pancreatic juice, and breast milk, 
Plata-Salaman. CR Peptides 12: 653-663 (1991). 

EGF is mediated by its membrane specific receptor, which contains an intrinsic tyrosine kinase. 
5 Stoscheck CM et al., J. Cell Biochem. 31: 135-152 (1986). EGF is believed to function by binding to the 
extracellular portion of its receptor which induces a transmembrane signal that activates the intrinsic tyrosine 
kinase. 

Puriflcation and sequence analysis of the EGF4ike domain has revealed the presence of six conserved 
cysteine residues v^ch cross-bind to create three peptide loops, Savage CR et al., J. Biol. Chem. 248: 

10 7669-7672 (1979). It is now generally known that several other peptides can react vntti the EGF realtor 
which share the same generalized motif XnCX7CX4/5CX10CXCX5GX2CXn, where X represents any 
non-cysteine amino acid, and n is a variable repeat number. Non isolated peptides having this motif include 
TGF-a, amphitegulin, schwannoma-derived growth factor (SIXjF), heparin-binding EGF-like growth factors 
and certain virally encoded peptides (e.g.. Vaccinia virus, Reisner AH, Nature 313: 801-803 (1985), Shope 

15 fibroma virus, Chang W., et al., Mol Cell Biol. 7: 535-540 (1987), MoUuscum contagiosum, Porter CD & 
Archard LC, J. Gen. Virol. 68: 673-682 (1987). and Myxoma virus, Upton C et al., J. ViroL 61: 1271-1275 
(1987). Prigent SA & Lemoine N.R., Prog. Growth Factor Res. 4: 1-24 (1992). 

EGF-like domains are not confined to growth factors but have been observed in a variety of 
cell-sur&ce and extracellular proteins which have interesting properties in cell adhesion, protein-protein 

20 interaction and development, Laurence DJR & Gusterson BA, Tumor Biol. 11: 229-261 (1990). These 
proteins include blood coagulation factors (factors VI, IX, X, XII, protein C, protein S, protein Z, tissue 
plasminogen activator, urokmase), extracellular matrix components Oaminin, cytotactin, entactin), cell surface 
receptors (LDL receptor, dirombomodulin receptor) and unmunity-related proteins (complement Clr, 
uromodulin). 

25 Even more interesting, die general structure pattern of EGF-like precursors is preserved through lower 

organisms as well as in mammalian cells. A number of genes with developmental significance have been 
identified in invertebrates with EGF-like repeats. For example, the notch gene of Drosophila encodes 36 
tandemly arranged 40 amino acid repeats which show homology to EGF, Wharton W et al.. Cell 43: 557-581 
(1985). Hydropathy plots indicate a putative membrane spanning domain, with the EGF-related sequences 

30 being located on the extracellular side of the membrane. Other honoeotic genes with EGF-like repeats include 
Delta, 95F and 5ZD which were identified using probes based on Notch, and the nematode gene Lin- 12 which 
encodes a putative receptor for a developmental signal transmitted between two specified cells. 

Specifically, EGF has been shown to have potential in the preservation and maintenance of 
gastrointestinal mucosa and the repair of acute and chronic mucosal lesions, Konturek, PC et al., Eur. J. 

35 Gastroenterol Hepatol. 7 (10), 933-37 (1995), including the treatment of necrotizing enterocolitis, 
Zollinger-Ellison syndrome, gastrointestinal ulceration gastrointestinal ulcerations and congenital microvillus 
atrophy, A. Guglietta 8c PB Sullivan, Eur. J. Gastroenterol Hq)atol, 7(10), 945-50 (1995). Additionally, EGF 

4 



wo 00/77037 PCTAJSOO/14042 

has been implicated in hair follicle differentiation; C.L. du Cros, J. Invest. Dermatol. 101 (1 Suppl.). 
106S-113S (1993), SG Hillier. Clin. Endocrinol, 33(4), 427-28 (1990); kidney function. L.L. Hamm et aL. 
Semin. Nephrol. 13 (1): 109-15 (1993), RC Harris, Am. J. Kidney Dis. 17(6): 627-30 (1991); tear fluid, GB 
van Setten et al., Int. Ophthalmol 15(6); 359-62 (1991); vitamin K mediated blood coagulation, J, Stenflo et 
al.. Blood 78(7): 1637-51 (1991). EGF is also implicated various skin disease characterized by abnormal 
5 keratinocyte differentiation, e.g. , psoriasis, epithelial cancers such as squamous cell carcinomas of the lung, 
epidermoid carcinoma of the vulva and gliomas. King, LE et aL, Am. J. Med. Sci. 296: 154-158 (1988). 

Of great interest is mounting evidence that genetic alterations in growth factors signaling pathways 
are closely linked to developmental abnormalities and to dironic diseases including cancer. Aaronson SA, 
Science 254: 1 146-1 153 (1991). For example, c-erb-2 (also known as HER-2), a proto-oncogene with close 
10 structural similarity to EGF receptor protein, is overexpressed in human breast cancer. King et al.. Science 
229: 974-976 (1985); GuUick, WJ, Hormones and their actions, C^ooke BA et al., eds, Amsterdam, Elsevier, 
pp 349-360 (1986), 

6. PR0215 

15 Protein-protein interactions include receptor and antigen complexes and signaling mechanisms. As 

more is known about the structural and functional mechanisms underlying protein-protein interactions, protein- 
protein interactions can be more easily manipulated to regulate the particular result of the protein-protein 
interaction. Thus, the underlying mechanisms of protein-protein interactions are of interest to the scientific 
and medical community. 

20 All proteins containing leucine-ricb rq>eats are thought to be involved in protein-protein interactions. 

Leucine-rich repeats are short sequence rootife present in a number of proteins with diverse functions and 
. ■ cellular locations. The crystal structure of ribonuclease inhibitor protein has revealed that leucine-rich repeats 
correspond to beta-alpha structural units. These units are arranged so that they form a parallel beta-sheet with 
one surfece ejqiosed to solvent, so that the protein acquires an unusual, nonglubular shape. These two features 

25 have been indicated as responsible for the protein-binding functions of proteins containing leucine-rich repeats. 
See, Kobe and Deisenhofer, Trends Biochem. Sci. . 19(10):415-421 (Oct. 1994). 

A study has been reported on leucine-rich proteoglycans which serve as tissue organizers, orienting 
and ordering collagen fibrils during ontogeny and are involved in pathological processes such as woimd 
healing, tissue repair, and tumor stroma formation. lozzo, Rs V., Crit. Rev. Biochem. Mol. Biol . , 32(2): 141- 

30 174 (1997). Others studies implicating leucine rich proteins in wound healing and tissue repair are De La 
Salle, C, et al., Vouv. Rev. Fr. Hematol . (Germany), 37(4):215-222 (1995), reporting mutations in the 
leucine rich motif in a complex associated with tiie bleeding disorder Bernard-Soulier syndrome and 
Chlemetson, K. J., Thromb. Haemost . (Germany), 74(1): 1 1 1-1 16 (July 1995), reporting that platelets have 
leucine ridi repeats. Another protein of particular interest which has been reported to have leucine-rich repeats 

35 is the SLIT protein which has been reported to be useful in treating neuro-degenerative diseases sudi as 
Alzheimer's disease, nerve damage such as in Parkinson's disease, and for diagnosis of cancer, see, 
Artavanistsakonas, S. and Rothberg, J. M., WO9210518-A1 by Yale University. Other studies reporting on 
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the biological functions of proteins having leucine-rich repeats include: Tayar, N., et al., Mol. Cell 
Endocrinol., (Ireland), 125(l-2):65-70 (Dec. 1996) (gonadotropin receptor involvement); Miura, Y., et al., 
Nippon Rinsho (Japan), 54(7): 1784-1789 (July 1996) (apoptosis involvement); Harris, P. C, et al., J. Am. 
Soc. Nephrol .. 6(4): 1125-1133 (Oct. 1995) (kidney disease involvement); and Ruoslahti. E. I., et al,, 
W091 10727-A by La Jolla Cancer Research Foundation (decorin binding to transforming growth factorp 
involvement for treatment for cancer, wound healing and scarring). 

7. PR0242, PR01318 and PRO1600 

Leukocytes include monocytes, macrophages, basophils, and eosinophils and play an important role 
in the immune response. These cells are important in the mechanisms initiated by T and/or B lymphocytes and 
secrete a range of cytokines which recruit and activate other inflammatory cells and contribute to tissue 
destruction. 

Thus, investigation of the reguiatoiy processes by vMch leukocytes move to their appropriate 
destination and interact with other cells is critical. Currently, leukocytes are thought to move from the blood 
to injured or inflamed tissues by rolling along the endothelial cells of the blood vessel wall. This movement 
is mediated by transient interactions between selectins and their ligands. Next, the leukocyte must move 
through the vessel wall and into the tissues. This diapedesis and extravasation step involves cell activation 
which promotes a more stable leukocyte-endothelial cell interaction, again mediated by integrins and their 
ligands. 

Chemokines are a large family of structurally related polypeptide cytokines. These molecules 
stimulate leuko^te movement and may es^lain leukocyte trafficking in difTerent inflammatoiy siniations. 
Chemokines mediate the expression of particular adhesion molecules on endothelial cells, and diey produce 
chemoattractants which activate specific cell types. In addition, the chemokmes stimulate proliferation and 
regulate activation of specific cell types. In botii of tiiese activities, chemokines demonstrate a high degree of 
target cell specificity. 

The chemokine family is divided into two subfamilies based on whether two amino terminal cysteine 
residues are immediately adjacent (C-Q or sq)arated by one amino acid (C-X-C). Chemokines of the C-X-C 
family generally activate neutrophils and fibroblasts while the C-C chemokines act on a more diverse group 
of target cells including monocytes/macrophages, basophils, eosinophils and T lymphocytes. The known 
chemokines of both subfamilies are synthesized by many diverse cell types as reviewed in Thomson A. (1994) 
The Cytokine Handbook, 2 d Ed. Academic Press, N.Y. 

Known chemokines include macrophage inflammatoiy proteins alpha and beta (MIP-1 alpha and beta 
), 1-309, RANTES, and monocyte chemotactic protein (MCP-1). 

MIP-1 alpha and MIP-1 beta were first purified from a stimulated mouse macrophage cell line and 
elicited an inflammatory response v/bisn injected into normal tissues. MIP-1 alpha and MIP-1 beta consist of 
68-69 amino acids and share iEq>proximately 70% identic in dieir mature secreted forms. Botii are expressed 
in T cells, B ceUs and monoQtes ^ch are stimulated by mitogens, anti-CD3 and endotoxin, and both 
polypeptides bind heparin and stimulate monocytes. MIP-1 alpha acts as a chemoattractant for the CD-8 subset 
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of T lymphocytes and eosinophils, while MIP-1 beta chemoattracts the CD-4 subset of T lymphocytes. In 
addition, these proteins are known to stimulate myelopoiesis in mice. 

RANTES is regulated by interleuldns-l and -4, transforming nerve factor and interferon- gamma and 
is expressed in T cells, platelets, stimulated rheumatoid synovial fibroblasts, and in some tumor cell lines. 
RANTES affects lymphocytes, monocytes, basophils and eosinophils. RANTES expression is substantially 
5 reduced upon T cell stimulation. 

Monocyte chemotactic protein (MCP-1) is a 76 amino acid protein which appears to be expressed in 
almost all cells and tissues upon stimulation by a variety of agents. However, the targets of MCP- 1 are limited 
to monocytes and basophils. In diese cells, MCP-1 induces a MCP-1 receptor. Two related proteins, MCP-2 
and MCP-3, have 62% and 73% identity, respectively, with MCP-1 and share its chemoattractant specificity 
10 or monocytes. 

Current techniques for diagnosis of abnormalities in inflamed or diseased issues mainly rely on 
observation of clinical symptoms or serological analyses of body tissues or fluids for hormones, polypeptides 
or various metabolites. Problems exist wiUi these diagnostic techniques. First, patients may not manifest 
clinical syn^toms at early stages of disease. Second, serological tests do not always differentiate between 
IS invasive diseases and genetic syndromes. Thus, die identification of expressed chemokines is important to the 
development of new diagnostic techniques, effective therapies, and to aid in the understanding of molecular 
pathogenesis. 

The chemokine molecules were reviewed in Schall TJ (1994) Chemotactic Cytokines: Targets for 
Therapeutic Development. International Business Conmiunications, Southborough Mass. pp 180-270; and in 
20 Paul WE (1993) Fundamental Immunology, 3rd Ed. Raven Press, N.Y. pp 822-826. 

8. PR0288 

Control of cell numbers in mammals is believed to be determined, in part, by a balance between cell 
proliferation and cell death. One form of cell death, sometimes referred to as necrotic cell death, is typically 

25 characterized as a pathologic form of cell deadi resulting from some trauma or cellular injury. In contrast, 
there is another, "physiologic** form of cell death which usually proceeds in an orderly or controlled manner. 
This orderly or controlled form of cell death is often referred to as "apoptosis" [see, e.^., Barr et al., 
Bio/Technolo^ . 12:487-493 (1994); Steller et al.. Science . 2£Z: 1445-1449 (1995)]. Apoptotic cell death 
naturally occurs in many physiological processes, including embryonic development and clonal selection in the 

30 immune system [Itoh et al., £gli, ^:233-243 (1991)]. Decreased levels of s^ptotic cell death have been 
associated with a variety of pathological conditions, including cancer, lupus, and herpes virus infection 
[Thompson, Science. 267 : 1456-1462 (1995)]. Increased levels of apoptotic cell death may be associated witii 
a variety of other pathological conditions, including AIDS, Alzheimer's disease, Parkinson's disease, 
amyotrophic lateral sclerosis, multiple sclerosis, retinitis pigmentosa, cerebellar degeneration, aplastic anemia, 

35 myocardial infarction, stroke, reperfusion injury, and toxin-induced liver disease [see, Thompson, sunral . 

Apoptotic cell death is typically acconqmnied by one or more characteristic morphological and 
biodiemical changes m cells, such as condensation of cytoplasm, loss of plasma membrane microvilli. 
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segmentation of the nucleus, degradation of chromosomal DNA or loss of mitochondrial function. A variety 
of extrinsic and intrinsic signals are believed to trigger or induce such morphological and biochemical cellular 
changes [Raff, Nature , 356:397-400 (1992); Steller, supra : Sachs et al„ Blood . 82: 15 (1993)]. For instance, 
they can be triggered by hormonal stimuli, such as glucocorticoid hormones for immature thymocytes, as well 
as withdrawal of certain growth factors [Watanabe-Fukunagaet al., Nature . 356-314-317 (1992)]. Also, some 
S identified oncogenes such as myc, re/, and El A, and tumor suppressors, like p53, have been reported to have 
a role in inducing apoptosis. Certain chemotherapy drugs and some forms of radiation have likewise been 
observed to have apoptosis-inducing activity [Thonq)son, supral . 

Various molecules, such as tumor necrosis factor-a ("TNF-a"), tumor necrosis fector-P ("TNF-P* 
or "lymphotoxin**), CD30 ligand, CD27 ligand, CD40 ligand, OX-40 ligand, 4- 1 BB ligand, Apo- 1 ligand (also 

10 referred to as Fas ligand or CD95 ligand), and Apo-2 ligand (also referred to as TRAIL) have been identified 
as members of the tumor necrosis factor ("TNF") family of cytokines [See, e.g., Gruss and E>ower, Blood . 
25:3378-3404 (1995); Wiley et al., Immunitv . 2:673-682 (1995); Pitti et al., J.BioLChem. . 271 : 12687-12690 
(1996)]. Among these molecules, TNF-oc, TNF-P, CD30 ligand, 4-lBB ligand, Apo-1 ligand, and Apo-2 
ligand (TRAIL) have been reported to be involved in apoptodc cell death. Both TNF-a and TNF-p have been 

15 reported to induce apoptotic death in susceptible tumor cells [Schmid et al,, Proc. Natl. Acad. Sci. . 83: 1881 
(1986); Dealtry et al., Eur. J. Immunol. . 17:689 (1987)], Zheng et al. have reported diat TNF-a is involved 
in post-stimulation apoptosis of CD8-positive T cells [Zheng et al.. Nature . 377:348-351 (1995)]. Other 
investigators have reported that CD30 ligand may be involved in deletion of self-reactive T cells in the thymus 
[Amakawa et al.. Cold Spring Harbor Laboratory Symposium on Programmed Cell Death, Abstr. No. 10, 

20 (1995)1. 

Mutations in the mouse Fas/Apo-1 receptor or ligand genes (called ipr and gld^ respectively) have 
been associated with some autoimmune disorders, indicating that Apo-1 ligand may play a role in regulating 
the clonal deletion of self-reactive lymphocytes in the periphery (Krammer et al. , Curr. Op. Immunol. . 6:279- 
289 (1994); Nagata et al.. Science. 2£Z: 1449-1456 (1995)]. Apo-1 ligand is also reported to induce post- 

25 stimulation apoptosis in CD4-positive T lymphocytes and in B lymphocytes, and may be involved in the 
elimination of activated lymphocytes when their function is no longer needed [Knunmer et al., supra : Nagata 
et al., suoral . Agonist mouse monoclonal antibodies specifically binding to the Apo-1 receptor have been 
reported to exhibit cell killing activity that is comparable to or similar to that of TNF-a [Yonehara et al., L 
Exp. Med. . 162:1747-1756 (1989)]. ^^•^ 

30 Induction of various cellular refuses mediated by such TNF family cytokines is believed to be 

initiated by their binding to specific cell recq>tors. Two distinct TNF recq)tors of approximately 55-kDa 
rrNFRnand75-kDarrNFR2)havebeenidentifiedrHohmanetal.. J. BioL Chem. . 264: 14927-14934 (1989): 
Brockfaaus et al., Ptoc. Natl. Acad. Sci. , ^2:3127-3131 (1990); EP 417,563, published March 20, 1991] and 
human and mouse cDNAs corresponding to both receptor types have been isolated and characterized [Loetscher 

35 et al., CsU, ^:351 (1990); Schall et al.. Cell, ^:361 (1990); Smith et al.. Science . 24S:1019-1023 (1990); 
Lewis et al.. Proc. Natl. Acad. Sci. . M:2830-2834 (1991); Goodwin et al., Mol. Cell. Biol. . 11:3020-3026 
(1991)]. Extensive polymorphisms have been associated with bodi TNF receptor genes [see, e.g., Takao et 
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al., Inununopenetics . 22:199-203 (1993)]. Both TNFRs share the Qrpical structure of cell surface receptors 
including extracellular, transmembrane and intracellular regions. The extracellular portions of both receptors 
are found naturally also as soluble TNF-binding proteins [Nophar, Y. et al.. EMBO J. . 2:3269 (1990); and 
Kohno, T. et al., Proc. Natl. Acad. Sci. U.S.A. . 82:8331 (1990)]. More recently, the cloning of recombinant 
soluble TNF receptors was reported by Hale et al. FJ. Cell. Biochem. Su pplement 15F . 1991 , p. 1 13 (P424)], 
5 The extracellular portion of type 1 and type 2 TNFRs (TNFRl and TNFR2) contains a repetitive 

amino acid sequence pattern of four cysteine-rich domains (CRDs) designated 1 through 4, starting from the 
NHj-terminus. Each CRD is about 40 amino acids long and contains 4 to 6 cysteine residues at positions 
which are well conserved [Schall et al., supra : Loetscher et al., supra : Smith et al., supra : Nophar et al., 
supra : Kohno et al. , supral . In TNFRl , the i^roximate boundaries of the four CRDs are as follows: CRDl- 

10 amino acids 14 to about 53; CRD2- amino acids from about 54 to about 97; CRD3- amino acids from about 
98 to about 138; CRD4- amino acids from about 139 to about 167. In TNFR2, CRDl includes amino acids 
17 to about 54; CRD2- amino acids from about 55 to about 97; CRD3- amino acids from about 98 to about 
140; and CRD4- amino acids from about 141 to about 179 [Banner et al., Ci^, 72:431-435 (1993)]. The 
potential role of the CRDs in ligand binding is also described by Banner et al., supra . 

15 A similar r^etitive pattern of CRDs exists in several other cell-surface proteins, mcluding the p75 

nerve growth factor reenter (NGFR) [Johnson et al„ Cell, 47:545 (1986); Radeke et al,. Nature . 325:593 
(1987)], the B ceU antigen CD40 [Stamenkovic et al., EMBO J. , 8:1403 (1989)]. the T cell antigen OX40 
[Mallet et al., EMBO J. . 2: 1063 (1990)] and the Fas antigen [Yonehara et al., supra and Itoh et al., supral . 
CRDs are also found in the soluble TNFR (sTNFRHike T2 proteins of the Shope and myxoma poxviruses 

20 [Upton et al. , Virology . 160:20-29 (1987); Smith et al. , Biochem. Biophvs. Res. Commun. . 12§:335 (1991); 
Upton et al., Virolosrv . 184:370 (1991)]. Optimal alignment of these sequences indicates diat the positions of 
the cysteine residues are well conserved. These receptors are sometimes collectively referred to as members 
of the TNF/NGF receptor siq>er£Bmily. Recent studies on p75NGFR showed that the deletion of CRDl 
[Weldier, A.A. et al., Proc. Natl. Acad. Sci. USA. 8S:159-163 (1991)] or a 5-amino acid insertion in this 

25 domain [Yan, H. and Chao. M.V., J. Biol. Chem. . 266:12099-12104 (1991)] had little or no effect on NGF 
binding [Yan, H. and Chao, M.V.. supral . p75 NGFR contains a proline-rich stretch of about 60 amino acids, 
between its CRD4 and transmembrane region, which is not involved in NGF binding [Peetre, C. et al., Etxr. 
J. Hematol. . 41:414-419 (1988); Seckinger, P. et al., J. Biol. Chem. . 264:11966-11973 (1989); Yan, H, and 
Chao, M.V., supral . A similar proline-rich region is found in TNFR2 but not in TNFRl. 

30 Itoh et al. disclose diat die Apo-1 receptor can signal an apoptotic cell death similar to that signaled 

by the 55-kDa TNFRl [Itoh et al., supral . Expression of the Apo-1 antigen has also been reported to be 
down-regulated along with dm of TNFRl when cells are treated widi eidier TNF-a or anti-Apo-1 mouse 
monoclonal antibody [Krammer et al., supra : Nagata et al., supral . Accordingly, some investigators have 
hypothesized diat cell lines diat co-express both Apo-1 and TNFRl receptors may mediate cell killing through 

35 common signaling pathways [MJ. 

Hie TNF ^ily ligands identified to date, widi the excqidon of lyn^hotoxin-a, are type II 
transmembrane proteins, whose C-terminus is extracellular. In contrast, die receptors in die TNF receptor 
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(TNFR) femily identified to date are type I transmembrane proteins. In both the TNF ligand and receptor 
families, however, homology identified between family members has been found mainly in the extracellular 
domain ("ECD"), Several of the TNF family cytokines, including TNF-a, Apo-1 ligand and CD40 ligand, 
are cleaved proteolytically at the cell surface; the resulting protein in each case typically forms a homotrimeric 
molecule that functions as a soluble cytokine. TNF receptor family proteins are also usually cleaved 
5 proteolytically to release soluble receptor ECDs that can function as inhibitors of the cognate cytokines. 

Recently, other members of the TNFR family have been identified. In Marsters et al., Curr. Biol. . 
6:750 (1996), investigators describe a fiill length native sequence human polypeptide, called Apo-3, which 
exhibits similarity to the TNFR family in its extracellular cysteine-rich repeats and resembles TNFRl and 
CD95 in that it contains a cytoplasmic death domain sequence [see also Marsters et al., Curr, BioL , 6: 1669 

10 (1996)]. Apo-3 has also been referred to by other investigators as DR3, wsi-I and TRAMP [Chinnaiyan et 
al., Sciemse . 274:990 (1996); Kitsonet al.. Nature . 384:372 (1996); Bodmer et al.. Immunity . 6:79 (1997)]. 

Pan et al. have disclosed another TNF receptor family member referred to as "DR4" [Pan et al.. 
Science . 276 : 1 1 1-113 (1997)]. The DR4 was reported to contain a cytoplasmic death domain capable of 
engaging the cell suicide apparatus. Pan et al. disclose that DR4 is believed to be a receptor for the ligand 

15 known as Apo-2 ligand or TRAIL. 

In Sheridan et al.. Science . 277:818-821 (1997) and Pan et al.. Science . 211:815-818 (1997), another 
molecule believed to be a receptor for the Apo-2 ligand (TRAIL) is described. That molecule is referred to 
as DR5 (it has also been alternatively referred to as Apo-2). Like DR4, DR5 is reported to contain a 
cytoplasmic death domain and be capable of signaling apoptosis. 

20 In Sheridan et al. , supra , a receptor called DcRl (or alternatively, Apo-2I>cR) is disclosed as being 

a pot^tial decoy receptor for Apo-2 ligand (TRAIL). Sheridan et al. i^rt that DcRl can inhibit Apo-2 
ligand function in vitro. See also. Pan et ai. , supra, for disclosure on the decoy receptor referred to as TRID. 

As presently understood, the cell death program contains at least tfiree inqiortant elements - activators, 
inhibitors, and effectors; in C. elegans^ these elements are encoded reflectively by three genes, Ced^^ Ced'9 

25 and Ced-3 [SteUer, Science, 2£7: 1445 (1995); Chinnaiyan et al. , Science . 275: 1 122-1 126 (1997); Wang et al.. 
Cell . SQ:l-20 (1997)]. Two of the TNFR family members, TNFRl and Fas/Apol (CD95), can activate 
apoptotic cell death [Chinnaiyan and Dixit, Current Biology . 6:555-562 (1 996); Fraser and Evan, CeU; 85:781- 
784 (1996)]. TNFRl is also known to mediate activation of the transcription factor, NF-kB [Tartaglia et al.. 
Cell . 74:845-853 (1993); Hsu et al.. Cell, 84:299-308 (1996)]. In addition to some ECD homology, these two 

30 receptors share homology in theur intracellular domain (ICD) in an oligomerization inter&Mie known as the 
death domain [Tartaglia et al., supra : Nagata, Cell . 88:355 (1997)]. Death domains are also found in several 
metazoan proteins that regulate apoptosis, namely, the Drosophila protein. Reaper, and the mammalian proteins 
referred to as FADD/MORTl, TRADD, and RIP [Qeavdand and Dile, Cdl, 81:479-482 (1995)]. Using the 
yeast-two hybrid system, Raven et al. report the id^itification of protein, wsl-1, whidi binds to the TNFRl 

35 death domain [Rav^ et al„ Progranmied CeU Death Meeting, September 20-24, 1995, Abstract at page 127; 
Raven et al., European Cytokine Netwo A . 2: Abstr. 82 at page 210 (April-June 1996); see also, Kitson et al. , 
Nature , 384:372-375 (1996)]. Hie wsl-1 protein is described as being homologous to TNFRl (48% identity) 

10 
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and having a restricted tissue distribution. According to Raven et al., the tissue distribution of wsl-1 is 
significantly different from the TNFRl binding protein, TRADD, 

Upon ligand binding and receptor clustering, TNFRl and CD95 are believed to recruit FADD into 
a death-inducing signalling complex. CD95 purportedly binds FADD directly, while TNFRl binds FADD 
indirectly via TRADD [Chinnaiyan et al. , Cell, 81 :505-5 12 (1995); Boldin et al.. J. Biol.Chem. . 270:387-391 

(1995) ; Hsu et aL, supra : Chinnaiyan et al., J. Biol. Chem. . 271:4961-4965 (1996)]. It has been reported that 
FADD serves as an adaptor protein which recruits the Ced-S-TeXaicd protease, MACHa/FLICB (caspase 8), 
into the death signaUmg complex [Boldin et al.. Cell, 85:803-815 (1996); Muzio et al., CeU, 85:817-827 

(1996) ]. MACHa/FLICE appears to be the trigger that sets off a cascade of apoptotic proteases, including 
the interleuldn-lp converting enzyme (ICE) and CPP32/Yama, vMch may execute some critical aspects of the 
ceil death progranune [Fraser and Evan, supral . 

It was recently disclosed that programmed cell death involves the activity of members of a family of 
cysteine proteases related to the C. elegans cell death gene, ced-3^ and to die mammalian IL-l-converting 
enzyme, ICE. The activity of the ICE and CPP32/Yama proteases can be inhibited by the product of die 
cowpox virus gene, crmA [Ray et al., CeU, 62:597-604 (1992); Tewari et al., CeU, 81:801-809 (1995)]. 
Recent studies show that CrmA can inhibit TNFRl- and CD95'induced cell deadi [Enari et al. , Nature . 375:78- 
81 (1995); Tewari et al., J. Biol. Chem. . 270:3255-3260 (1995)]. 

As reviewed recendy by Tewari et al., TNFRl, TNFR2 and CD40 modulate the expression of 
proinflammatory and costimulatory cytokines, cytokine receptors, and cell adhesion molecules through 
activation of the transcription factor, NF-kB [Tewari et al., Curr. Op. Genet. Develop. . fi:39-44 (1996)]. NF- 
kB is the prototype of a fomily of dimeric transcription factors whose subunits contain conserved Rel regions 
[Verma et al., Genes Develop. . 2:2723-2735 (1996); Baldwin, Ann. Rev. Immunol. . 14:649-681 (1996)]. 
In its latent form, NF-kB is complexed with members of the IkB inhibitor family; upon inactivation of the IkB 
in response to certain stimuli, released NF-kB translocates to the nucleus where it binds to specific DNA 
sequences and activates gene transcription. 

F6r a review of die TNF family of cytokines and their receptors, see Grass and Dower, supra . 

9, PR0365 

Polypeptides such as human 2-19 protem may function as cytokines. Cytokines are low molecular 
weight proteins which function to stimulate or inhibit the differentiation, proliferation or function of immune 
cells. Cytokines often act as intercellular messengers and have multiple physiological effects. Given the 
physiological importance of immune mechanisms in vivo, efforts are curremly being under taken to identify 
new, native proteins which are involved in effecting die immune ^stem. We describe herein die identification 
of a novel polypeptide which has homology to the human 2-19 protein. 

10. WQS3Sk 

Efforts are being undertaken by both industry and academia to identify new, native transmembrane 
receptor proteins. Many efforts are focused on the screening of mammalian recombinant DNA libraries to 

11 
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identify the coding sequences for novel receptor proteins. We herein describe the identification and 
characterization of novel transmembrane polypeptides, designated herein as PR01361 polypeptides. 

11. PRO1308 

Follistalin is a secreted protein that regulates secretion of pituitary follicle-stimulating hormone (FSH) . 
It functions by binding to. and thereby inhibiting, proteins such as activin and other members of the 
transforming growth factor beta (TGFP) family, that stimulate the production and secretion of FSH from the 
anterior pituitary. Follistatin is also involved in mechanisms that control basic development, including the 
induction of neural development. Follistatin also exhibits angiogenic properties, particularly in combination 
with basic fibroblast growth factor (bFGF). As such, there is strong interest in identifying new members of 
the follistatin family of proteins. The identification and characterization of foUistatins is the topic of the 
following references which are incorporated herein by reference: Sugino etal, J. Med Invest (1997^ 44:n-2> : 1- 
14; Mather et al., Proc. Soc. Exp, biol. Med. (1997) 215£21: 209-222; Thomsen. G.H., Trends Genet (1997) 
laffil: 209-211; DePaolo, L. V.. Proc. Soc. Exp. Biol. Med. (1997^ 214(41:328-339: Pfengern/.. Biol. Signals 
(1996) SGl:81-89, and Halvorson et al. Fertil Steril (1996) 6S£21:459-469. 

12. PR01183 

Protoporphyrinogen oxidase catalyzes the penultimate step in the heme biosynthetic pathway. 
Deficiency in activity of this enzyme results in the human genetic disease variegate porphyria. Thus, 
protoporphyrinogen oxidases and molecules which either modulate or are related to these oxidases are of 
interest. Moreover, oxidases, and related molecules in general are also of interest. Oxidases are fiirtfier 
described in at least Birchfield, et al., Biochemistrv , 37(19):690S-6910 (1998); Fingar. et al.. Cancer Res .. 
57(20):455M556 (1997); Amould, et al., Biochemistrv . 36(33): 10178-10184 (1997);.and Dailey and Dailey, 
CeUMoL Biol .. 43(l):67-73 (1997). 

13. PR01272 

The cement gland is an ectodermal organ in the head of frog embryos, lying anterior to any neural 
tissue. The cement gland, like neural tissue, has been shown to be induced by the dorsal mesoderm. XAG-1 
is a cement gland specific protein that is useful as a marker of cement gland induction during development. 
See. Sive. et al.. Cell, 58(1): 171-180 (1989); Itoh, et al.. Development . 121(12):3979-3988 (1995). XAG-2 
and other proteins related to the XAG femily are further described in Aberger, et al., Mech. Dev .. 72(1- 
2): 115-130 (1998) and Gammill and Sive, Development . 124(2):47 1-481 (1997). Thus, novel polypeptides 
having sequence identic widi XAG proteins are of interest. 

14. PR01419 

Efforts are being undertalxn by both industry and academia to identify new, native secreted proteins. 
Many efforts are focused on tfie screening of mammalian recombuiant DNA libraries to identify the coding 
sequences for novel secreted proteins. We herein describe die identification and characterization of novel 
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15. PR04999 

Uromodulin is synthesized in the kidney and is the most abundant protein in normal human urine. 
The amino acid sequence encoded by one of the exons of the uromodulin gene has homology to the low- 
density-lipoprotein receptor and the epidermal growth factor precursor. Pennica et al.. Science 236:83-88 
(1987). The function of uromodulin is not known; however, it may function as a unique renal regulatory 
glycoprotein that specifically binds to and regulates the circulating activity of a number of potent cytokines, 
as it binds to IL-l,IL-2 and TNF with high affinity. See Hessionetal., Science 237:1479-1484 (1987). Su 
et al. suggest that uromodulin plays a significant role in the innate immunity of the urinary system and that the 
imimmostimulatory activity ofuromodulin is potentially usefiil for immunotherapy. Suetal., J. Inununology, 
152:3449-3456(1997). 

We herein describe the identification and characterization of novel polypeptides having sequence 
similarity to uromodulin, designated herein as PR04999 polypeptides. 

16. PR0717Q 

Efforts are being undertaken by both industry and academia to identify new, native secreted proteins. 
Many efforts are focused on the screening of mammalian recombinant DNA libraries to identify the coding 
sequences for novel secreted proteins. We herein describe the identification and characterization of novel 
secreted polypeptides, designated herein as PRO7170 polypeptides. 

17. PR0248 

Cytokines have been implicated in the pathogenesis of a number of bram diseases in v/hlch 
neurological dysfimtion has been attributed to a change in amino acid neurotransmitter metabolism. In 
particular, mmbers of the transforming growth factorps (TGFfi) have been inq>licated. Transforming growth 
peptides are small polypeptides that were first identified by their ability to induce proliferation and 
transformation in noncancerous cells in culture. Although initially defined as a growth factor, TGFB also 
inhibits proliferation of epithelial, endothelial, lymphoid, and hematopoietic cells. This cytokine is thought 
to play an important role in regulating the diiration of the infiammatory response, allowing the healing process 
to proceed. It is also a potent immunomodulator, which has many pleiotrophic effects, including regulating 
many other cytokines. 

The TGFB family includes basic myelin proteins (BMP-2. BMP-4, BMP-5, BMP-6, BMP-7), activins 
A & B, decapentaplegic (dpp), 60A, OP-2, dorsalin, growth differentiation fiactors (GDFs) 1, 3, and 9, nodal, 
MIS, Inhibin a, transforming growtti Actors betas (TGF-Bl, TGF-fi2, TGF-B3, TGF-BS), and gliai-derived 
neurotrophic factor (GDNF), Atrisano, et al., J. Biochemica et Bioohvsica Acta. 1222:71-80 (1994). Of 
particuar interest are the growth differentiation &ctors, for as their name in^lies, diese factors are implicated 
in the differentiation of cells. 

13 
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Thus, identifying proteins having homology to the TGF6 family members, particularly growth 
differentiation factor (GDF) 3 , is of importance to the medical and industrial community. Generally, proteins 
having homology to each other have similar function. It is also of interest when proteins having homology do 
not have similar functions, indicating that certain structural motifs identify information other than function, 
such as locality of function. 

5 

18. PR0353 

The complement proteins comprise a large group of serum proteins some of which act in an enzymatic 
cascade, producing effector molecules involved in inflammation. The complement proteins are of particular 
importance in regulating movement and function of cells involved in inflammation. Given the physiological 
10 importance of inflammation and related mechanisms in vivo^ efforts are currently being under taken to identify 
new, native proteins which are involved in inflamation. We describe herein the identification and 
characterization of novel polypeptides which have homology to complement proteins, designated herein as 
PR0353 polypeptides. 

15 19- PR0533 

Growth factors are molecular signals or mediators that enhance cell growth or proliferation, alone or 
in concert, by binding to specific cell surface recq)tors. however, there are other cellular reactions than only 
growth upon e}q)ression to growdi factors. As a result, growth factors are better characterized as 
multifunctional and potent cellular regulators. Their biological effects include proliferation, chemotaxis and 

20 stimulation ofextracellular matrix production. Growdi factors can have both stimulatory and inhibitory effects. 
For example, transforming growth Actors (TGF-P) is highly pleiotropic and can stimulate proliferation in some 
cells, especially connective tissues, while being a potent inhibitor of proliferation in others, such as 
lymphocytes and epithelial cells. 

The physiological effect of growdi stimulation or inhibition by growth factors depends upon the state 

25 of development and differentiation of the target tissue. The mechanism of local cellular regulation by classical 
endocrine molecules comprdiends autocrine (same cell), juxtacrine (neighbor cell), and paracrine (adjacent 
cell) pathways. Peptide growth factors are elements of a complex biological language, providing the basis for 
intercellular conmiunication. They permit cells to convey information between each other, mediate interaction 
between cells and change gene e;q)ression. die effect of these multifunctional and pluripotent factors is 

30 dependent on the presence or absence of other peptides. 

Fibroblast growth £Bu;tors (FGFs) are a family of heparin-binding, potent mitogens for both normal 
diploid fibroblasts and established cell lines, Godpodarowicz, D. et al. (1984), Proc. Natl. Acad. Sci. USA 
81: 6983. the FGF family comprises acidic FGF (FGF-1), basic FGF (FGF-2), INT-2 (FGF-3). K-FGF/HST 
(FGF-4), FGF-5, FGF-6, KGF (FGF-7), AIGF (FGF^) among odiers. All FGFs have two conserved 

35 cysteine residues and share 30-50% sequence homology at the amino acid level. These factors are mitogenic 
for a wide variefy of normal d^loid mesodenn-derived and neural crest-derived cells, inducing granulosa cells, 
adrenal cortical cells, chiondocytes, myoblasts, corneal and vascular endodielial cells (bovine or human), 

14 
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vascular smooth muscle cells, lens, retina and prostatic epithelial cells, oligodendrocytes, astrocytes, 
chrondocytes, myoblasts and osteoblasts. 

Fibroblast growth factors can also stimulate a large number of cell types in a non-mitogenic manner. 
These activities include promotion of cell migration into a wound area (chemotaxis), initiation of new blood 
vessel formulation (angiogenesis), modulation of nerve regeneration and survival (neurotrophism), modulation 
5 of endocrine functions, and stimulation or suppression of specific cellular protein expression, extracellular 
matrix production and cell survival. Baird, A. & Bohlen, P., Handbook of Exp, PhrmacoL 25(1): 369-418 
(1990). These properties provide a basis for usmg fibroblast growth factors in therapeutic approaches to 
accelerate wound healing, nerve repair, collateral blood vessel formation, and the like. For exan^le, fibroblast 
growth factors, have been suggested to minimize myocardium damage in heart disease and surgery (U.S.P. 
10 4,378,437). 

We herein describe the identification and characterization of novel polypeptides having homology to 
FGF, herein designated PR0533 polypeptides. 

20, PRO301 

15 The widespread occurrence of cancer has prompted the devotion of considerable resources and 

discovering new treatments of treatment. One particular method involves the creation of tumor or cancer 
specific monoclonal antibodies (mAbs) which are specific to tumor antigens. Such mAbs, whidi can 
distinguish between normal and cancerous cells are useful in the diagnosis, prognosis and treatment of the 
disease. Particular antigens are known to be associated with neoplastic diseases, such as colorectal cancer. 

20 One particular antigen, the A33 antigen is expressed in more than 90% of primary or m^astatic colon 

cancers as well as normal colon epithelium. Since colon cancer is a widespread disease, early diagnosis and 
. treatment is an important medical goal. Diagnosis and treatment of colon cancer can be implemented using 
monoclonal antibodies (mAbs) specific therefore having fluorescent, nuclear magnetic or radioactive tags. 
Radioactive gene, toxins and/or drug tagged mAbs can be used for treatment in situ with minimal patient 

25 description. mAbs can also be used to diagnose during the diagnosis and treatment of colon cancers. For 
example, when the serum levels of the A33 antigen are elevated in a patient, a drop of the levels after surgery 
would indicate the tumor resection was successful. On the other hand, a subsequent rise in serum A33 antigen 
levels after surgery would indicate that metastases of the original tumor may have formed or that new primary 

^' tumors may have appeared. Such monoclonal antibodies can be used in lieu of, or in conjunction with surgery -i^ 

30 and/or other diemotherapies. For example. U.S.P. 4.579,827 and U.S.S.N. 424,991 (E.P. 199,141) are 
directed to therapeutic administration of monoclonal antibodies, tiie latter of which relates to the application 
of anti-A33mAb. 

Many cancers of q)ithelial origin have adenovirus receptors. In fact, admovirus-derived vectors have 
been proposed as a means of inserting antisense nucleic acids into tumors (U.S.P. 5,518,885). Thus, die 
35 association of viral recq)tors with neoplastic tumors is not unexpected. 

We herein describe the identification and characterization of novel polypeptides having homology to 
certam cancer-associated antigens, designated herein as PRO301 polypeptides. 
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21. PR0187 

Growth factors are molecular signals or mediators that enhance cell growth or proliferation, alone or 
in concert, by binding to specific cell surface receptors. However, there are other cellular reactions than only 
growth upon expression to growth factors. As a result, growth factors are better characterized as 
multifunctional and potent cellular regulators. Their biological effects include proliferation, chemotaxis and 
stimulation of extracellular matrix production. Growth factors can have both stimulatory and inhibitory effects. 
For example, transforming growth factor (TGF-p) is highly pleiotropic and can stimulate proliferation in some 
cells, especially connective tissue, while being a potent inhibitor of proliferation in others, such as lymphocytes 
and epithelial cells. 

The physiological e^ect of growth stimulation or inhibition by growth factors depends upon the state 
of development and differentiation of the target tissue. The mechanism of local cellular regulation by classical 
endocrine molecules involves comprehends autocrine (same cell), juxtacrine (neighbor cell), and paracrine 
(adjacent cells) pathways. Peptide growth factors are elements of a complex biological language, providing 
the basis for intercellular communication. They permit cells to convey information between each other, 
mediate interaction between cells and change gene expression. The effect of diese multifunctional and 
pluripotent factors is dependent on die presence or absence of other peptides. 

FGF-8 is a member of the fibroblast growth factors (FGFs) which are a family of heparin-binding, 
potent mitogens for both normal diploid fibroblasts and established cell lines, Gospodarowicz et al. (1984), 
Proc, Natl Acad, ScL USA 81:6963. The FGF family comprises acidic FGF (FGF-1), basic FGF (FGF-2), 
INT-2 (FGF-3), K-FGF/HST (FGF-4), FGF-5, FGF-6, KGF (FGF-7), AIGF (FGF-8) among odierS. AU 
FGFs have two conserved cysteine residues and share 30-50% sequence homology at the amino acid level. 
These factors are mitogenic for a wide vari^ of normal diploid mesoderm-derived and neural crest-derived 
cells, including granulosa cells, adrenal cortical cells, chondrocytes, myoblasts, corneal and vascular 
endothelial cells (bovine or human), vascular smooth muscle cells, lens, retina and prostatic epidielial cells, 
oligodendrocytes, astrocytes, chrondocytes, myoblasts and osteoblasts. 

Fibroblast growth factors can also stimulate a large number of cell types in a non-mitogenic manner. 
These activities include promotion of cell migration into wound area (chemotaxis), initiation of new blood 
vessel formulation (angiogenesis), modulation of nerve regeneration and survival (neurotrophism), modulation 
of endocrine functions, and stimulation or suppression of specific cellular protein expression, extracellular 
matrix production and cell survival. Baird & Bohlen, Handbook of Exp. Pharmacol. 95(1): 369-418, Springer, 
(1990). These properties provide a basis for using fibroblast growth factors in therapeutic approaches to 
accelerate wound healing, nerve repair, collateral blood vessel formation, and the like. For example, fibroblast 
growdi factors have been suggested to minunize myocardium damage in heart disease and surgery (U.S.P. 
4.378,347), 

FGF-8, also known as androgen-induced growth factor (AIGF), is a 215 amino acid protem which 
shares 30-40% sequence homology with the other minnbers of the FGF family. FGF-8 has be^ proposed to 
be under androgenic regulation and induction in the mouse mammary carcinoma cell line SC3. Tanaka et al,, 
Proc. Naa. Acad, Sci, USA 82: 8928-8932 (1992); Sato a/., /. Steroid Biochm. Molec. Biol. 47: 91-98 
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(1993). As a result, FGF-8 may have a local role in the prostate, which is known to be an androgen- 
responsive organ. FGF-8 can also be oncogenic, as it displays transforming activity when transfected into NIH- 
3T3 fibroblasts. Kouhara^ra/., Oncogene 2^55-462 (1994), While FGF-8 has been detected in heart, brain, 
lung, kidney, testis, prostate and ovary, expression was also detected in the absence of exogenous androgens. 
Schmitt et al., J. Steroid Biochem. MoL BioL S7 (3-4): 173-78 (1996). 

FGF-8 shares the property with several other FGFs of being expressed at a variety of stages of murine 
embryogenesis, which supports the theory that the various FGFs have muhiple and perhaps coordinated roles 
in differentiation and embryogenesis. Moreover, FGF-8 has also been identified as a protooncogene that 
cooperates with Wnt-1 in the process of mammary tumorigenesis (Shackleford et al„ Froc. NaiL Acad, ScL 
USA 90, 740-744 (1993); Heildnheimo et al., Mech, Dev. 48: 129-138 (1994)). 

In contrast to the other FGFs, FGF-8 exists as three protein isofDrms, as a result of alternative splicing 
of the primary transcript. Tanakaetal., ji^ra. Normal adult expression of FGF-8 is weak and confined to 
gonadal tissue, however northern blot analysis has indicated that FGF-8 mRNA is present from day 10 through 
day 12 or murine gestation, which suggests that FGF-8 is important to normal development. Heikinheiroo et 
cd., Mech Dev. 48(2); 129-38 (1994). Further in situ hybridization assays between day 8 and 16 of gestation 
indicated initial expression in the surface ectoderm of the first bronchial arches, the frontonasal process, the 
forebrain and the midbrain-hindbrain junction. At days 10-12, FGF-8 was expressed in the surface ectoderm 
of the forelimb and hmdlimb buds, the nasal its and nasopharynx, the infundibulum and in the telencephalon, 
diencephalon and metencephalon. Expression continues in die developing hindlimbs through day 13 of 
gestation, but is undetectable thereafter. The results suggest that FGF-8 has a unique temporal and spatial 
pattern in embryogenesis and suggests a role for this growth factor in multiple regions of ectodermal 
differentiation in the post-gastrulation embryo. 

We herein describe the identification of novel poyp^tides ha^g homology to FGF-8, wherein tiiose 
polypeptides are heein designated PR0187 polypq>tides. 

22. PR0337 

Neuronal development in higher vertebrates is characterized by processes that must successfully 
navigate distinct cellular environment en route to their synaptic targets. The result is a functionally precise 
formation of neural circuits. The precision is believed to result form mechanisms that regulate growth cone 
pathfinding and target recognition, followed by latter refinement and remodeling of such projections by events 
that require neuronal activity, Goodman and Shatz, Cell/Neuron [Suppl.] 72(10): 77-98 (1993). It is furOier 
evident that different neurons extend nerve fibers that are biochemically distinct and rely on specific guidance 
cues provided, by cell-ceil, cell-matrix, and chemotrophic interactions to reach tiieir appropriate synaptic 
targets, Goodman et al., supra. 

One particular means by which diversity of die neuronal cell surfoce may be generated is through 
differential expression of cell surface proteins referred to as cell adhesion molecules (CAMs). Neuronally 
expressed CANfs have been inqilicated in diverse developmental processes, including migration of neurons 
along radial glial cells, providing permissive or repulsive substrates for neurite extennon. and in promoting 
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the selective fasciculation of axons in projectional pathways. JesseU Neuron 1: 3-13 (1988); Edehnan and 
Crossin, Annu. Rev, Biochem. 60: 155-190 (1991). Interactions between CAMs present on the growth cone 
membrane and molecules on opposing cell membranes or in the extracellular matrix are thought to provide the 
specific guidance cues that direct nerve fiber outgrowth along appropriate projectional pathways. Such 
interactions are likely to result in the activation of various second messenger systems within the growth cone 
that regulate neurite outgrowth. Doherty and Walsh, Curr. Opin Neurobiol. 2: 595-601 (1992), 

In higher vertebrates, most neural CAMs have been found to be members of three major structural 
families of proteins: the integrins, the cadherins, and the immunoglobulin gene superfamily (IgSF). Jessel, 
supra.; Takeichi, Aimu. Rev. Biochem. 59: 237-252 (1990); Reichardt and Tomaselli, Annu. Rev. Neurosci. 
14: 531-570(1991). Cell adhesionmolecdesofthe IgSF (or Ig-CAMs), in particular, comtlmte a large Cmi^ 
of protems frequendy implicated in neural cell interactions and nerve fiber outgrowdi during development, 
Salzer and Cohnan, E>ev. Neurosci. 1 1 : 377-390 (1989); Brummendorf and Radijen, J. N^rochem, 61 : 1207- 
1219 (1993). However, die majority of mammalian Ig-CAMs q>pear to be too widely expressed to specify 
navigational pathways or synaptic targets suggesting that other CAMs, yet to be identified, have role in these 
more selective interactions of neurons. 

Many of the known neural Ig-CAMs have been foimd to be attached to the plasma membrane via a 
glycosylphosphatidylinositol (GPI) anchor. Additionally, many studies have implicated GPI-anchored proteins 
in providing specific guidance cues during the outgrowth on neurons in specific pathways. In studies of the 
grasshopper nervous system, treatment of embryos with phosphatidylinositol-specil^c phopholipase C (PIPIX), 
v^ch selectively removes GPI-anchored proteins from the sur£Eu:es of cells, resulted in misdirection and foulty 
navigation among subsets of pioneering growth cones, as well as inhibited migratory patterns of a subset of 
early neurons, Chang et al., Devel. 114: 507-519 (1992). The projection of r^inal fibers to the optic tectum 
appears to depend, in part, on a 33 kDa GPI-anchored protein, however, die precise nature of this protein is 
unknown. Stahl et al.. Neuron 5: 735-743 (1990). 

The expression of various GPI-anchored proteins has been characterized amongst the different 
populations of primary rat neurons amongst dorsal root ganglion, sympathetic neurons of the cervical ganglion, 
synqiathetic neurons of the superior cervical ganglion, and cerebellar granule neurons. Rosen et al,, J, Cell 
BioL 1 17: 617-627 (1992). In contrast to the similar pattern of total membrane protein expression by these 
different types of neurons, striking differences were observed in the e;qpression of GPI-anchored proteins 
between these neurons. RecenUy , a 65 kDa protein band known as neurotrimin was discovered and found to 
be differentially expressed by prunary neurons (Rosen et al., supra), and restricted to the nervous system and 
found to be die most abundant and earliest expressed of the GPI-anchored ^)ecies in the CNS. Struyk et al., 
J. Neuroscience 15(3): 2141-2156 (1995). The discovery of neurotrimm has further lead to die identification 
of a family of IgSF members, each containing three Ig-lil% domains diat share significant amino acid identity, 
now termed IgLON. Struyk ^ al., supra; Punenta et al.. Gene 170(2): 189-95 (1996). 

Additional members of die IgLON sub&mily include opiate binding cell adhesion molecule (OBCAM), 
Schofield et al., EMBO J. 8: 489-495 (1989); limbic associated membrane protein (LAMP), Pimenta et al., 
supra; CEPU-1; GP55, Wilson et al., J. Cell Sci. 109: 3129-3138 (1996); Eur. J. Neurosci. 9(2): 334-41 
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(1997); and AvGp50. Hancox et al.. Brain Res. Mol. Brain Res. 44(2): 273-85 (1997). 

While the expression of neurotrimin appears to be widespread, it does appear to correlated with the 
development of several neural circuits. For example, between E18 and PIO, neurotimin mRNA expression 
within the forebrain is maintained at high levels in neurons of Che developing thalamus, cortical subplate, and 
cortex, particularly laminae V and VI (with less intense expression in II, II, and IV, and minimal expression 
in lamina I). Cortical subplate neurons may provide an early, temporary scaffold for the mgrowing thalamic 
afferents en route to their fmal synaptic targets in the cortex. Allendoerfer and Shatz, Annu. Rev. Neurosci. 
17: 185-218 (1994). Conversely, subplate neurons have been suggested to be required for cortical neurons 
from layer V to select VI to grow into the dialamus, and neurons from layer V to select their targets m the 
colliculus, pons, and spinal cord (McConnell et al., J. Neurosci. 14: 1892-1907 (1994). The high level 
e;q[)ression of neurotrimin in many of these projections suggests that it could be involved in their development. 

In the hindbrain, high levels of neurotrimin message expression were observed within the pontine 
nucleus and by the internal granule cells and Purkinje cells of the cerebellum. The pontile nucleus received 
afferent input frx>m a variety of sources including corticopontine fibers of layer V, and is a major source of 
afferent input, via mossy fibers, to the granule cells which, in turn, are a major source of afferent input via 
parallel fibers to Purkinje cells. jPalay and Chan-Palay, The cerebellar cortex: cytology and organization. 
New York: Springer (1974]. High level expression of neurotrimin these neurons again suggests potential 
involvement in the establishment of these circuits. 

Neurotrimin also exhibits a graded expression pattern in the early postnatal striatum. Increased 
neurotrimin egression is found overlying the dorsolateral striatum of the rat, while lesser hybridization 
intensity is seen overlying the ventromedial striatum. Struyk et al. , sii^ra. This region of higher neurotrimin 
hybridization intensity does not correspond to a cytoarchitecturally differentiable region, rather it corresponds 
to the primary area of afferent input from layer VI of the contralateral sensorimotor cortex (Gerfen, Nature 
311: 461-464 (1984); Donoghue and Herkenham, Brain Res. 365: 397-403 (1986)). The ventromedial 
striatum, by contrast, receives tiie majority of its afferent input from the perirhinal and association cortex. It 
is noteworthy that a complementary graded pattern of LAMP expression, has been observed within the 
striatium, with highest expression in ventromedial regions, and lowest expression dorsolaterally. Levitt, 
Science 223: 299-301 (1985); Chesselet et al., Neuroscience 40: 725-733 (1991). 

23. PR01411 

Efforts are being undertaken by both industry and academia to identify new, native secreted proteins. 
Many efforts are focused on the screening of mammalian recombinant DNA libraries to identify the coding 
sequences for novel secreted proteins. We herein describe the identification and diaracterization of a novel 
secreted protein designated herein as PR0I41 1. 

24. PR043S6 

Giycosylphosphatidylinositol (GPI) anchored proteoglycans are generally localized to the cell surfrice 
and are thus known to be involved in the regulation of responses of cells to numerous growth factors, cell 
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adhesion molecules and extracellular matrix components. The metastasis-associated GPI-anchored protein 
(MAGPIAP) Is one of these cell surface proteins which appears to be involved in metastasis. Metastasis is the 
form of cancer wherein the transformed or malignant cells are traveling and spreading the cancer from one site 
to another. Therefore, identifying the polypeptides related to metastasis and MAGPIAP is of interest. 

5 25. PR0246 

The cell surface protein HCAR is a membrane-bound protein that acts as a receptor for subgroup C 
of the adenoviruses and subgroup B of the coxsackieviruses. Thus, HCAR may provide a means for mediating 
viral infection of cells in that the presence of the HCAR receptor on the cellular surface provides a binding site 
for viral particles, thereby facilitating viral infection. 

10 In light of the physiological importance of membrane-bound proteins and specflcially those which 

serve a cell surface receptor for viruses, efforts are currently being undertaken by both industry and academia 
to identify new, native membrane-bound receptor proteins. Many of these efforts are focused on the screening 
of mammalian recombinant DNA libraries to identify the coding sequences for novel receptor proteins. We 
herein describe a novel membrane-bound polypeptide (designated herein as PR0246) having homology to the 

IS cell surface protein HCAR and to various tumor antigens including A33 and carcinoembryonic antigen, 
wherein this polypeptide may be a novel cell surface virus receptor or tumor antigen. 

26. PR0265 

Protein-protein interactions include receptor and antig^ con^)lexes and signaling mechanisms. As 
20 more is known about ttie structural and functional mechanisms underlying protein-protein interactions, protein- 
protein interactions can be more easily manipulated to regulate the particular result of the protein-protein 
interaction. Thus, the underlymg mechanisms of protein-protein interactions are of interest to the scientific 
and medical community. 

All proteins containing leucine-rich vepeaxs are thought to be involved in protein-protein interactions. 

25 Leucine-rich repeats are short sequence motife present in a number of proteins with diverse functions and 
cellular locations. The crystal structure of ribonuclease inhibitor protein has revealed that leucine-rich repeats 
correspond to beta-alpha structural units. These units are arranged so that they form a parallel beta-sheet with 
one surface exposed to solvent, so that the protein acquires an unusual, nonglubular shape. These two features 
have been indicated as responsible for the protein-binding functions of proteins containing leucine-rich repeats. 

30 See, Kobe and I>eisenhofer. Trends Biochem. Set. . 19(10):415-421 (Oct. 1994). 

A study has been reported on leucine-rich proteoglycans which serve as tissue organizers, orienting 
and ordering collagen fibrils during ontogeny and are involved in pathological processes such as wound 
healing, tissue repair, and tumor stroma formation. lozzo, R. V., Crit. Rev. Biochem. Mol. Biol ., 32(2): 141- 
174 (1997). Odiers studies implicating leucine rich proteins in wound healing and tissue repair are De La 

35 Salle, C, et al., Vouv. Rev. Pr. Hematol . (Germany), 37(4):21S-222 (1995), repotting mutations in the 
leucine rich motif in a conq)lex associated with the bleeding disorder Bemard-Soulier syndrome and 
Chlemetson, K. J., Thromb. Haemost . (Germany), 74(l):liM16 (July 1995), reporting that platelets have 
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leucine rich repeats. Another protein of particular interest which has been reported to have leucine-rich repeats 
is the SLIT protein which has been reported to be useful in treating neuro-degenerative diseases such as 
Alzheimer's disease, nerve damage such as in Parkinson's disease, and for diagnosis of cancer, see, 
Artavanistsakonas, S. and Rothberg, J. M,, WO9210518-A1 by Yale University. Other studies reporting on 
the biological functions of proteins having leucine-rich repeats include: Tayar, N., et al., MoL Cell 
5 Endocrinol .. (Ireland), 125(1 -2):65-70 (Dec, 1996) (gonadotropin receptor involvement); Miura, Y., et al., 
Ni ppon Rinsho (Japan), 54(7): 1784- 1789 (July 1996) (apoptosis involvement); Harris, P. C, et al., J. Am. 
Soc. Nephrol .. 6(4): 1125-1 133 (Oct. 1995) (kidney disease involvement); and Ruoslahti, E. I., et al., 
WO9110727-A by La JoUa Cancer Research Foundation (decorin binding to transforming growth factor-|3 
involvement for treatment for cancer, wound healing and scarring). Also of particular interest is fibromodulin 

10 and its use to prevent or reduce dermal scarring. A study of fibromodulin is found in U.S. Patent No. 
5,654,270 to Ruoslahti, et al. 

Efforts are therefore being undertaken by both industry and academia to identify new proteins having 
leucine rich repeats to better understand protein-protein interactions. Of particular interest are those proteins 
having leucine rich repeats and homology to known proteins having leucine ridi repeats such as fibromodulin, 

15 the SLIT protein and platelet glycoprotein V. Many efforts are focused on the screening of mammalian 
recombinant DN A libraries to identify the coding sequences for novel secreted and membrane-bound proteins 
having leucine rich repeats. We herein describe the identification and characterization of novel polypeptides 
having homology to fibromodulin, herein designated as PR0265 polypeptides. 

20 27. PR0941 

Cadherins are a large family of transmembrane proteins. Cadherins comprise a family of calcium- 
dependent glycoproteins that function in mediating celt-cell adhesion in virtually all solid tissues of multicellular 
organisms. At least cadherins 1-13 as well as types B, E, EP, M, N, P and R have been identified and 
characterized. Among die functions cadherins are known for, with some exceptions, are that cadherins 

25 participate in cell aggregation and are associated with cell-cell adhesion sites. Recentiy, it has been reported 
that while all cadherins share multiple repeats of a cadherin specific motif believed to correspond to folding 
of extracellular domains, members of the cadherin superfamily have divergent structures and, possibly, 
functions. In particular it has been reported that members of the cadherin superfamily are involved in signal 
transduction. See, Suzuki, J. Cell Biochem .. 61(4):53 1-542 (1996). Cadherins are further described in 

30 Tanihara et al.. J.CeUSci .. 107(6): 1697-1704 (1994). Aberle et al., J. Cell Biochem .. 61(4):514-523 (1996) 
and Tanihara et al., Ceil Adhes. Conmiun .. 2(l):15-26 (1994). We herein describe the identification and 
characterization of a novel polypeptide having homology to a cadherin protein, designated herem as PR0941 . 

28. PRO10096 

35 Interleukin-10 (IL-10) is a pleiotropic inmiunosuppressive cytokine that has been iooplicated as an 

in^rtant regulator of the functions of myeloid and lynq>hoid cells. It has been demonstrated that IL-10 
functions as a potent inhibitor of the activation of the synthesis of various inflanunatory (^okines including, 
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for example, IL-1, IL-6, IFN-y and TNFhx (Cesser et al., Proc, Nad. Acad. Sci. USA 94:14620-14625 
(1997)). Moreover, IL-10 has been demonstrated to strongly inhibit several of the accessory activities of 
macrophages, thereby functioning as a potent suppressor of the effector functions of macrophages, T-cells and 
NK cells (Kuhn et a!., Cell 75:263-274 (1993)). Furthermore, IL-10 has been strongly implicated in the 
regulation of B-cell, mast cell and thymocyte differentiation. 

IL- 10 was independently identified in two separate lines of experiments. First, cDN A clones encoding 
murine IL-10 were identified based upon the e;q)ression of cytokine synthesis inhibitory factor (Moore et al.. 
Science 248:1230-1234 (1990)), wherein the human IL-10 counterpart cDNAs were subsequently identified 
by cross-hybridization with the murine IL-10 cDNA (Viera et al., Proc. Natl. Acad. Sci. USA 88: 1 172-1 176 
(1991)). Additionally, IL-10 was independently identified as a B-cell-derived mediator which functioned to 
co-stimulate active thymocytes (Suda et al.. Cell Immunol. 129:228 (1990)). 

We herein describe the identification and characterization of novel polypeptides having sequence 
similarity to IL-10, designated herein as PRO10096 polypeptides. 

29. PRO60Q3 

Efforts are being undertaken by both industry and academia to identify new, native receptor or 
membrane-bound proteins. Many efforts are focused on the screening of mammalian recombinant DNA 
libraries to identify the coding sequences for novel receptor or membrane-bound proteins . We herein describe 
the identification and characterization of novel polypeptides designated herein as PRO6003 polypeptides. 

SUMMARY OF THE INVENTION 

In one embodiments of the present invention, the invention provides vectors conq>rising DNA 
encoding any of the herein described polypeptides. Host cell comprising any such vector are also provided. 
By way of exanq>le, the host cells may be CHO ceUs, E, coU^ or yeast. A process for producing any of the 
herein described polypeptides is furtfier provided and conq>rises culturing host cells under conditions suitable 
for e3q>ression of the desired polypeptide and recovering the desired polypeptide fi'om the cell culture. 

In other embodiments, the invention provides chimeric n:K)Iecules comprising any of the herein 
described polypeptides fused to a heterologous polypeptide or amino acid sequence. Example of such chimeric 
molecules comprise any of the herein described polypeptides fused to an epitope tag sequence or a Fc region 
of an immunoglobulin. 

In another embodiment, the invention provides an antibody ^ch specifically binds to any of die 
above or below described polypeptides. Optionally, the antibody is a monoclonal antibody, himianized 
antibody, antibody fragment or single-chain antibody. 

In yet other embodiments, the hivention provides oligonucleotide probes useful for isolating genomic 
and cDNA nucleotide sequences or as antisense probes, wherein those probes may be derived from any of the 
above or below described nucleotide sequences. 

In other embodiments, the invention provides an isolated nucleic acid molecule comprising a 
nucleotide sequence that encodes a PRO polypeptide. 
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In one aspect, the isolated nucleic acid molecule comprises a nucleotide sequence having at least about 
80% nucleic acid sequence identity, alternatively at least about Sl% nucleic acid sequence identity, 
alternatively at least about 82% nucleic acid sequence identity, alternatively at least about 83% nucleic acid 
sequence identity, alternatively at least about 84% nucleic acid sequence identity, alternatively at least about 
85% nucleic acid sequence identity, alternatively at least about 86% nucleic acid sequence identity, 
5 alternatively at least about 87% nucleic acid sequence identity, alternatively at least about 88% nucleic acid 
sequence identity, alternatively at least about 89% nucleic acid sequence identity, alternatively at least about 
90% nucleic acid sequence identity, alternatively at least about 91% nucleic acid sequence identity, 
alternatively at least about 92% nucleic acid sequence identity, alternatively at least about 93% nucleic acid 
sequence identity, alternatively at least about 94% nucleic acid sequence identity, alternatively at least about 

10 95% nucleic acid sequence identity, alternatively at least about 96% nucleic acid sequence identity, 
alternatively at least about 97% nucleic add sequence identity, altematively-at least about 98% nucleic acid 
sequence identity and alternatively at least about 99% nucleic acid sequence identiQr to (a) a DNA molecule 
encoding a PRO polypeptide having a full-length amino acid sequence as disclosed herem, an amino acid 
sequence lacking the signal peptide as disclosed herein, an extracellular domain of a transmembrane protein, 

15 with or without the signal peptide, as disclosed herein- or any other specifically defined fragment of the full- 
length andno acid sequence as disclosed herein, or (b) the complement of the DNA molecule of (a). 

In other aspects, the isolated nucleic acid molecule comprises a nucleotide sequence having at least 
about 80% nucleic acid sequence identity, alternatively at least about 81% nucleic acid sequence identity, 
alternatively at least about 82% nucleic acid sequence identity, alternatively at least about 83% nucleic acid 

20 sequence identity, alternatively at least about 84% nucleic acid sequence identity, alternatively at least about 
85% nucleic acid sequence identity, alternatively at least about 86% nucleic acid sequence identity, 
alternatively at least about 87% nucleic acid sequence identity, alternatively at least about 88% nucleic acid 
sequence identity, alternatively at least about 89% nucleic acid sequence identity, alternatively at least about 
90% nucleic acid sequence identity, alternatively at least about 91% nucleic acid sequence identity, 

25 alternatively at least about 92% nucleic acid sequence identity, alternatively at least about 93% nxicleic acid 
sequence identity, alternatively at least about 94% nucleic acid sequence identity, alternatively at least about 
95% nucleic acid sequence identity, alternatively at least about 96% nucleic acid sequence identity, 
alternatively at least about 97% nucleic acid sequence identity, alternatively at least about 98% nucleic acid 
sequence identity and alternatively at least about 99% nucleic acid sequence identity to (a) a DNA molecule 

30 comprising the coding sequence of a liill-lengtfa PRO polypeptide cDNA as disclosed herein, the coding 
sequence of a PRO polypeptide lacking the signal peptide as disclosed herein, the coding sequence of an 
extracellular domain of a transmembrane PRO polypeptide, witii or widiout the signal peptide, as disclosed 
herein or the coding sequence of any other specifically defined fragment of die full-length amino acid sequence 
as disclosed herein, or (b) die complement of die DNA molecule of (a). 

35 In a further aspect, die invention concerns an isolated nucleic acid molecule comprising a nucleotide 

sequence having at least about 80% nucleic acid sequence identify, alternatively at least about 81 % nucleic acid 
sequence identity, alternatively at least about 82% nucleic acid sequence identity, alternatively at least about 
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83% nucleic acid sequence identity, alternatively at least about 84% nucleic acid sequence identity, 
alternatively at least about 85% nucleic acid sequence identity, alternatively at least about 86% nucleic acid 
sequence identity, alternatively at least about 87% nucleic acid sequence identity, alternatively at least about 
88% nucleic acid sequence identity, alternatively at least about 89% nucleic acid sequence identity, 
alternatively at least about 90% nucleic acid sequence identity, alternatively at least about 91 % nucleic acid 
5 sequence identity, alternatively at least about 92% nucleic acid sequence identity, alternatively at least about 
93% nucleic acid sequence identity, alternatively at least about 94% nucleic acid sequence identity, 
alternatively at least about 95% nucleic acid sequence identity, alternatively at least about 96% nucleic acid 
sequence identity, alternatively at least about 97% nucleic acid sequence identity, alternatively at least about 
98% nucleic acid sequence identity and alternatively at least about 99% nucleic acid sequence identity to (a) 

10 a DNA molecule that encodes the same mature polypeptide encoded by any of the human protein cDNAs 
deposited with the ATCC as disclosed herein, or (b) the conq^lement of the DNA molecule of (a). 

Another aspect the invention provides an isolated nucleic acid molecule comprising a nucleotide 
sequence encoding a PRO polypeptide which is either transmembrane domain-deleted or transmembrane 
domain-inactivated, or is complementary to such encodii^ nucleotide sequence, wherein the transmembrane 

15 domain(s) of such polypeptide are disclosed herein. Therefore, soluble extracellular domains of the herein 
described PRO polypeptides are contemplated. 

Anodier embodiment is directed to fragments of a PRO polypeptide coding sequence, or the 
complement thereof, that may find use as, for example, hybridization probes, for encoding fragments of a PRO 
polypeptide that may optionally encode a polypeptide comprising a binding site for an anti-PRO antibody or 

20 as antisense oligonucleotide probes. Such nucleic acid fragments are usually at least about 20 nucleotides in 
length, alternatively at least about 30 micleoddes in length, alternatively at least about 40 nucleotides in length, 
alternatively at least about SO nucleotides in length, alternatively at least about 60 nucleotides in length, 
alternatively at least about 70 nucleotides in length, alternatively at least about 80 nucleotides in length, 
alternatively at least about 90 nucleotides in length, alternatively at least about 100 nucleotides in lengdi, 

25 alternatively at least about 110 nucleotides in length, alternatively at least about 120 nucleotides in length, 
alternatively at least about 130 nucleotides in length, alternatively at least about 140 nucleotides in length, 
alternatively at least about 150 nucleotides in length, alternatively at least about 160 nucleotides in length, 
alternatively at least about 170 nucleotides in length, alternatively at least about 180 nucleotides in length, 
alternatively at least about 190 nucleotides in length, alternatively at least about 200 nucleotides in length, 

30 alternatively at least about 250 nucleotides in length, alternatively at least about 300 nucleotides in length, 
alternatively at least about 350 nucleotides in length, alternatively at least about 400 nucleotides in length, 
alternatively at least about 450 nucleotides in length, alternatively at least about 500 nucleotides in length, 
alternatively at least about 600 nucleotides in length, alternatively at least about 700 nucleotides in length, 
alternatively at least about 800 nucleotides in length, alternatively at least about 900 nucleotides in length and 

35 alternatively at least about 1000 nucleotides in lengdi, wherein in this context die term "about" means the 
referenced nucleotide sequence length plus or minus 10% of that referenced length. It is noted that novel 
fragments of a PRO polypeptide^nooding nucleotide sequence may be determined in a routine manner by 
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aligning the PRO polypeptide-encoding nucleotide sequence with other known nucleotide sequences using any 
of a number of well known sequence alignment programs and determining which PRO polypeptide-encoding 
nucleotide sequence fragment(s) are novel. All of such PRO polypeptide-encoding nucleotide sequences are 
contemplated herein. Also contemplated are the PRO polypeptide fragments encoded by these nucleotide 
molecule fragments, preferably those PRO polypeptide fragments that comprise a binding site for an anti-PRO 
5 antibody. 

In another embodiment, the invention provides isolated PRO polypeptide encoded by any of the 
isolated nucleic acid sequences hereinabove identified. 

In a certain aspect, the invention concerns an isolated PRO polypeptide, comprising an amino acid 
sequence having at least about 80% amino acid sequence identity, alternatively at least about 81 % amino acid 

10 sequence identity, altemativeiy at least about 82% amino acid sequence identity, alternatively at least about 
83 % amino acid sequence identity, altemativeiy at least about 84 % amino acid sequence identity, alternatively 
at least about 85 % amino acid sequence identity, alternatively at least about 86% amino acid sequence identity, 
altemativeiy at least about 87% amino acid sequence identity, alternatively at least about 88% amino acid 
sequence identity, altemativeiy at least about 89% amino acid sequence identity, altemativeiy at least about 

15 90% amino acid sequence identity, alternatively at least about 91 % amino acid sequence identity, alternatively 
at least about 92 % amino acid sequence identity, alternatively at least about 93 % amino acid sequence identity, 
alternatively at least about 94% amino acid sequence identity, altemativeiy at least about 95% amino acid 
sequence identity, alternatively at least about 96% amino acid sequence identity, alternatively at least about 
97% amino acid sequence identity, altemativeiy at least about 98% amino acid sequence identity and 

20 alternatively at least about 99% amino acid sequence identity to a PRO polypeptide having a full-length amino 
acid sequence as disclosed herein, an amino acid sequence lacking the signal peptide as disclosed herein, an 
. extracellular domain of a transmembrane protem, with or witiiout the signal peptide, as disclosed herein or any 
other specifically defined fragment of the fuU-lengtfa amino acid sequence as disclosed herein. 

In a ftirther aspect, the invention concerns an isolated PRO polypeptide comprising an amino acid 

25 sequence having at least about 80% amino acid sequence identity, alternatively at least about 81 % amino acid 
sequence identity, alternatively at least about 82% amino acid sequence identity, alternatively at least about 
83 % amino acid sequence identity, alternatively at least about 84 % amino acid sequence identity, alternatively 
at least about 85 % amino acid sequence identity, alternatively at least about 86% amino acid sequence identity, 
alternatively at least about 87% amino acid seqttence identity, altemativeiy at least about 88% amino acid 

30 sequence identity, alternatively at least about 89% amino acid sequence identity, altemativeiy at least about 
90% amino acid sequence identity, altemativeiy at least about 91 % amino acid sequence identity, alternatively 
at least about 92 % amino acid sequence identity, altemativeiy at least about 93 % amino acid sequence identity, 
alternatively at least about 94% amino acid sequence identity, alternatively at least about 95% amino acid 
sequence identity, alternatively at least about 96% amino acid sequence identity, alternatively at least about 

35 97% amino acid sequence identity, alternatively at least about 98% amino acid sequence identity and 
alternatively at least about 99% amino acid sequrace identity to an amino acid sequence encoded by any of the 
human protein cDN As dqmsited with the ATCC as disclosed henein. 
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In a further aspect, the invention concerns an isolated PRO polypeptide comprising an amino acid 
sequence scoring at least about 80% positives, alternatively at least about 81 % positives, alternatively at least 
about 82% positives, alternatively at least about 83% positives, alternatively at least about 84% positives, 
alternatively at least about 85% positives, alternatively at least about 86% positives, alternatively at least about 
87% positives, alternatively at least about 88% positives, alternatively at least about 89% positives, 
5 alternatively at least about 90% positives, alternatively at least about 91 % positives, alternatively at least about 
92% positives, alternatively at least about 93% positives, alternatively at least about 94% positives, 
alternatively at least about 95 % positives, alternatively atleast about 96% positives, alternatively at least about 
97% positives, alternatively at least about 98% positives and alternatively at least about 99% positives v^en 
conq)ared widi the amino acid sequence of a PRO polypq)tide having a full-length amino acid sequence as 

1 0 disclosed herein, an amino acid sequence lacking die signal peptide as disclosed herein, an extracellular domain 
of a transmembrane protein, with or without the signal peptide, as disclosed herein or any other specifically 
defined fragment of the full-length amino acid sequence as disclosed herein. 

In a ^)ecific aspect, the invention provides an isolated PRO polypeptide widiout the N-terminal signal 
sequence and/or the initiating methionine and is encoded by a nucleotide sequence that encodes such an amino 

IS acid sequence as hereinbefore described. Processes for producing the same are also herein described, wherein 
those processes comprise culturing a host cell comprising a vector which comprises the appropriate encoding 
nucleic acid molecule under conditions suitable for expression of the PRO polypeptide and recovering the PRO 
polypeptide from the cell culture. 

Another aspect the invention provides an isolated PRO polypeptide which is either transmembrane 

20 domain-deleted or transmembrane domain-inactivated. Processes for producing the same are also herein 
described, wherein those processes comprise culturing a host cell comprising a vector yfbkh comprises die 
appropriate encoding nucleic acid molecule under conditions suitable for expression of the PRO polypq)tide 
and recovering the PRO polypqitide from the cell culture. 

In yet another embodiment, die invention concerns agonists and antagonists of a nadve PRO 

25 polypeptide as defined herein. In a particular embodiment, die agonist or antagonist is an anti-PRO antibody 
or a small molecule. 

In a further embodiment, the invention concerns a method of identifying agonists or antagonists to a 
PRO polypeptide which comprise contacting the PRO polypeptide with a candidate molecule and monitoring 
a biological activity mediated by said PRO polypeptide. Preferably, the PRO polypeptide is a native PRO 
30 polypeptide. 

In a still further embodiment, die invention concerns a composition of matter comprising a PRO 
polypeptide, or an agonist or antagonist of a PRO polypeptide as herein described, or an anti-PRO antibody, 
in combination with a carrier. Optionally, the carrier is a pharmaceutically acceptable carrier. 

Another embodiment of the present invention is directed to the use of a PRO polypeptide, or an 
35 agonist or antagonist thereof as herembefore described, or an anti-PRO antibody, for the preparation of a 
medicament useful in the treatment of a condition which is responsive to die PRO polypeptide, an agonist or 
antagonist thereof or an anti-PRO antibody. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure I shows a nucleotide sequence (SEQ ID N0:3) of a native sequence PRO 196 cDNA, v^erein 
SEQ ID N0:3 is a clone designated herein as •'DNA22779-1130". 

Figure 2 shows the amino acid sequence (SEQ ID N0:4) derived from the coding sequence of SEQ 
ID N0:3 shown in Figure 1, 

5 Figure 3 shows a nucleotide sequence (SEQ ID N0:8) of a native sequence PR0444 cDNA, wherein 

SEQ ID N0:8 is a clone designated herein as "DNA26846-1397\ 

Figure 4 shows the amino acid sequence (SEQ ID NO:9) derived from the coding sequence of SEQ 
ID N0:8 shown in Figure 3. 

Figure 5 shows a nucleotide sequence (SEQ ID NO: 10) of a native sequence PRO 183 cDNA, wherein 
10 SEQ ID NO: 10 is a clone designated herein as "DNA28498" . 

Figure 6 shows the amino acid sequence (SEQ ID NO: 1 1) derived from die coding sequence of SEQ 
ID NO: 10 shown in Figure 5. 

Figure 7 shows a nucleotide sequence (SEQ ID NO: 12) of a native sequence PR018S cDNA, wherein 
SEQ ID NO: 12 is a clone designated herein as '*DNA28503". 
IS Figure 8 shows the amino acid sequence (SEQ ID NO: 13) derived from the coding sequence of SEQ 

ID NO: 12 shown in Figure 7. 

Figure 9 shows a nucleotide sequence (SEQ ID NO: 14) of a native sequence PR021G cDNA, wherein 
SEQ ID N0:14 is a clone designated herein as "DNA32279-1 131", 

Figure 10 shows the amino acid sequence (SEQ ID NO: 15) derived from the coding sequence of SEQ 
20 ID NO: 14 shown in Figure 9. 

Figure 11 shows a nucleotide sequence (SEQ ID NO: 16) of a native sequence PR0215 cDNA, 
v^erein SEQ ID N0:16 is a clone designated herein as ''DNA32288-1 132". 

Figure 12 shows the amino acid sequence (SEQ ID NO: 17) derived from the coding sequence of SEQ 
ID N0:16 shown in Figure II. 
25 Figure 13 shows a nucleotide sequence (SEQ ID NO:21) of a native sequence PR0217 cDNA, 

Mdierein SEQ ID N0:21 is a clone designated herem as "DNA33094-1 131". 

Figure 14 shows the amino acid sequence (SEQ ED NO:22) derived from the coding sequence of SEQ 
ID N0:21 shown in Figure 13. 

Figure 15 shows a nucleotide sequence XSEQ ID NO:23) of a native sequence PR0242 cDNA, 
30 wherein SEQ ID NO:23 is a clone designated herein as ''DNA33785-1 143" . 

Figure 16 shows the amino acid sequence (SEQ ID NO:24) derived from the coding sequence of SEQ 
ID NO:23 shown in Figure 15. 

Figure 17 shows a nucleotide sequence (SEQ ID NO:28) of a native sequence PR0288 cDNA, 
wherein SEQ ID NO:28 is a clone designated herein as *'DNA35663-1129". 
3S Figure 18 shows the amino acid sequence (SEQ ID NO:29) derived from the coding sequence of SEQ 

ID NO:28 shown in Figure 17. 
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Figure 19 shows a nucleotide sequence (SEQ ID N0:31) of a native sequence PR0365 cDNA, 
wherein SEQ ID N0:31 is a clone designated herein as **DNA46777-1253". 

Figure 20 shows the amino acid sequence (SEQ ID NO:32) derived from the coding sequence of SEQ 
ID N0:31 shown in Figure 19. 

Figure 21 shows a nucleotide sequence (SEQ ID NO:38) of a native sequence PR01361 cDNA, 
wherein SEQ ID NO:38 is a clone designated herein as "DNA60783-161 1". 

Figure 22 shows the amino acid sequence (SEQ ID NO:39) derived from the coding sequence of SEQ 
ID NO:38 shown in Figure 2L 

Figure 23 shows a nucleotide sequence (SEQ ID NO:40) of a native sequence PRO1308 cDNA, 
wherein SEQ ID NO:40 is a clone designated herein as ''DNA62306*1570\ 

Figure 24 shows the amino acid sequence (SEQ ID N0:4 1) derived from the coding sequence of SEQ 
ID NO:40 shown in Figure 23. 

Figure 25 shows a nucleotide sequence (SEQ ID N0:51) of a native sequence PRO 1183 cDNA, 
wherein SEQ ID NO:51 is a clone designated herein as "DNA62880-1S13". 

Figure 26 shows the amino acid sequence (SEQ ID NO:52) derived from the coding sequence of SEQ 
ID N0:51 shown in Figure 25. 

Figure 27 shows a nucleotide sequence (SEQ ID NO:53) of a native sequence PR01272 cDNA, 
wherein SEQ ID NO:53 is a clone designated herein as "DNA64896-1539". 

Figure 28 shows the amino acid sequence (SEQ ID NO:54) derived from the coding sequence of SEQ 
ID N0:53 shown in Figure 27. 

Figure 29 shows a nucleotide sequence (SEQ ID NO:55) of a native sequence PR01419 cDNA. 
wherein SEQ ID NO:55 is a clone designated herein as ''DNA71290-1630". 

Figure 30 shows die amino acid sequence (SEQ ID NO:56) derived from the coding sequence of SEQ 
ID NO:55 shown in Figure 29. 

Figure 31 shows a nucleotide sequence (SEQ ID NO:57) of a native sequence PR04999 cDNA, 
wherein SEQ ID NO:57 is a clone designated herein as **DNA9603 1-2664". 

Figure 32 shows the amino acid sequence (SEQ ID NO:58) derived from die coding sequence of SEQ 
ID NO:57 shown in Figure 31. 

Figure 33 shows a nucleotide sequence (SEQ ID NO:62) of a native sequence PRO7170 cDNA, 
wherein SEQ ID NO:62 is a clone designated herein as4"DNA 108722-2743". 

Figure 34 shows the amino acid sequence (SEQ ID NO:63) derived from the coding sequence of SEQ 
ID NO:62 shown in Figure 33. 

Figure 35 shows a nucleotide sequence (SEQ ID NO:64) of a native sequence PR0248 cDNA, 
wherein SEQ ID NO:64 is a clone designated herein as ''DNA35674-1142". 

Figure 36 shows the amino acid sequence (SEQ ID NO:65) derived from the coding sequence of SEQ 
ID NO:64 shown in Figure 35. 

Figure 37 shows a nucleotide sequence (SEQ ID NO:72) of a native sequence PR0353 cDNA. 
. wherein SEQ ID NO:72 is a clone designated herein as *'DNA41234". 
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Figure 38 shows the amino acid sequence (SEQ ID NO: 73) derived from the coding sequence of SEQ 
ID NO:72 shown in Figure 37, 

Figure 39 shows a nucleotide sequence (SEQ ID NO:77) of a native sequence PR01318 cDNA, 
wherein SEQ ID NO:77 is a clone designated herein as **DNA73838-1674". 

Figure 40 shows the amino acid sequence (SEQ ID N0:78) derived from the coding sequence of SEQ 
5 ID N0:77 shown in Figure 39. 

Figure 41 shows a nucleotide sequence (SEQ ID NO:79) of a native sequence PRO1600 cDNA, 
wherein SEQ ID NO:79 is a clone designated herein as "DNA77503-1686". 

Figure 42 shows the amino acid sequence (SEQ ID NO:80) derived from the coding sequence of SEQ 
ID NO:79 shown in Figure 41. 
10 Figure 43 shows a nucleotide sequence (SEQ ID NO:83) of a native sequence PRO9940 cDNA, 

wherein SEQ ID NO:83 is a clone designated herein as **DNA92282". 

Figure 44 shows the amino acid sequence (SEQ ID NO:84) derived from the coding sequence of SEQ 
ID NO:83 shown in Figure 43. 

Figure 45 shows a nucleotide sequence (SEQ ID NO:85) of a native sequence PR0533 cDNA» 
15 wherein SEQ ID NO:85 is a clone designated herein as "DNA49435-1219". 

Figure 46 shows the amino acid sequence (SEQ ID NO:86) derived from the coding sequence of SEQ 
ID NO:85 shown in Figure 45. 

Figure 47 shows a nucleotide sequence (SEQ ID NO:90) of a native sequence PRO301 cDNA, 
wherein SEQ ID NO:90 is a clone designated herein as *'DNA40628-12I6". 
20 Figure 48 shows the amino acid sequence (SEQ ID N0:9l) derived from die coding sequence of SEQ 

ID NO:90 shown in Figure 47. 

Figure 49 shows a nucleotide sequence (SEQ ID NO:98) of a native sequence PR0187 cDNA, 
wherein SEQ ID NO:98 is a clone designated herein as ''DNA27864-II55". 

Figure 50 shows the amino acid sequence (SEQ ID NO:99) derived from the coding sequence of SEQ 
25 ID NO:98 shown in Figure 49. 

Figure 51 shows a nucleotide sequence (SEQ ID NO: 103) of a native sequence PR0337 cDNA, 
wherein SEQ ID NO: 103 is a clone designated herem as **DNA43316-1237\ 

Figure 52 shows the amino acid sequence (SEQ ID NO: 104) derived from the coding sequence of SEQ 
ID NO: 103 shown in Figure 5 1 . ^ 
30 Figure 53 shows a nucleotide sequence (SEQ ID NO: 105) of a native sequence PR01411 cDNA» 

wherein SEQ ID NO: 105 is a clone designated herein as *DNA59212-1627". 

Figure 54 shows the amino acid sequence (SEQ ID NO: 106) derived from the coding sequence of SEQ 
ID NO: 105 shown in Figure 53. 

Figure 55 shows a nucleotide sequence (SEQ ID NO: 107) of a native sequence PR04356 cDNA, 
35 wherein SEQ ID NO:107 is a clone designated herein as ''DNA86576-2595". 

Figure 56 shows the ammo acid sequence (SEQ ID NO: 108) derived from the coding sequence of SEQ 
ID N0:1(X7 shown in Figure 55. 
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Figure 57 shows a nucleotide sequence (SEQ ID NO: 109) of a native sequence PR0246 cDNA, 
wherein SEQ ID NO:109 is a clone designated herein as "DNASSeSQ-l 172", 

Figure 58 shows the amino acid sequence (SEQ ID NO: 1 10) derived from the coding sequence of SEQ 
ID NO: 109 shown in Figure 57. 

Figure 59 shows a nucleotide sequence (SEQ ID NO: 114) of a native sequence PR0265 cDNA. 
wherein SEQ ID NO:114 is a clone designated herein as "DNA36350-1158\ 

Figure 60 shows the amino acid sequence (SEQ ID NO: 115) derived from the coding sequence of SEQ 
ID NO: 114 shown in Figure 59. 

Figure 61 shows a nucleotide sequence (SEQ ID NO: 120) of a native sequence PR0941 cDNA, 
wherein SEQ ID NO: 120 is a clone designated herein as *'DNA53906-1368"« 

Figure 62 shows the amino acid sequence (SEQ ID NO: 121) derived firom die coding sequence of SEQ 
ID NO: 120 shown in Figure 61. 

Figure 63 shows a nucleotide sequence (SEQ ID NO: 125) of a native sequence PRO10096 cDNA, 
wherein SEQ ID NO: 125 is a clone designated herein as *DNA125185-2806". 

Figure 64 shows the amino acid sequence (SEQ ID NO: 126) derived from die coding sequence of SEQ 
ID NO: 125 shown in Figure 63. 

Figure 65 shows a nucleotide sequence (SEQ ID NO: 127) of a native sequence PRO6003 cDNA, 
wherein SEQ ID NO: 127 is a clone designated herein as "DNA83568-2692" . 

Figure 66 shows the amino acid sequence (SEQ ID NO: 128) derived from the coding sequence of SEQ 
ID NO:127 shown in Figure 65. 

Figures 67A-B show a nucleotide sequence (SEQ ID NO: 129) of a native sequence PRO6004 cDNA, 
wherem SEQ ID NO:129 is a clone designated herein as *'DNA92259'. 

Figure 68 shows the amino acid sequence (SEQ ID NO: 1 30) derived from the coding sequence of SEQ 
ID NO: 129 shown in Figures 67A-B. 

Figure 69 shows a nucleotide sequence (SEQ ID NO: 131) of a native sequence PRO350 cDNA, 
wherein SEQ ID N0:131 is a clone designa^ herein as ''DNA44175-1314". 

Figure 70 shows the amino acid sequence (SEQ ID NO: 132) derived from the coding sequence of SEQ 
ID NO: 131 shown in Figure 69. 

Figure 71 shows a nucleotide sequence (SEQ ID NO: 136) of a native sequence PRO2630 cDNA, 
wherein SEQ ID NO:136 is a clone designated herein as "DNA8355r. 

Figure 72 shows the amino acid sequence (SEQ ID NO: 1 37) derived frx>m the coding sequence of SEQ 
ID NO: 136 shown in Figure 71. 

Figure 73 shows a nucleotide sequence (SEQ ID NO: 138) of a native sequence PRO6309 cDNA, 
wherein SEQ ID NO: 138 is a clone designated herein as "DNAl 16510". 

Figure 74 shows the amino acid sequence (SEQ ID NO: 139) derived from the coding sequence of SEQ 
ID NO: 138 shown in Figure 73. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
I. Definitions 

The terms "PRO polypeptide" and "PRO" as used herein and when immediately followed by a 
numerical designation refer to various polypeptides, wherein the complete designation (i.e.. PRO/number) 
refers to specific polypeptide sequences as described herein. The terms "PRO/number polypeptide" and 
5 ** PRO/number** wherein the term "number" is provided as an actual numerical designation as used herein 
encompass native sequence polypeptides and polypeptide variants (which are further defined herein). The PRO 
polypeptides described herein may be isolated from a variety of sources, such as from human tissue types or 
from another source, or prepared by recombinant or synthetic methods. The term "PRO polypeptide" refers 
to each individual PRO/number polypeptide disclosed herein. Alt disclosures in this specification which refer 

10 to the "PRO polypeptide" refer to each of Ae polypq)tides individually as well as jointly. For example, 
descriptions of the preparation of, purification of, derivation of, formation of antibodies to or against, 
administration of, compositions containing, treatment of a disease with, etc., pertain to each polypeptide of 
the invention individually. The term "PRO polypeptide" also includes variants of the PRO/number 
polypeptides disclosed herein. 

IS A "native sequence PRO polypeptide" comprises a polypeptide having the same amino acid sequence 

as the corresponding PRO polypeptide derived from nature. Such native sequence PRO polypeptides can be 
isolated from nature or can be produced by recombinant or synthetic means. The term "native sequence PRO 
polypeptide" specifically encompasses naturally-occurring truncated or secreted forms of the specific PRO 
polypeptide (e.^., an extracellular domain sequence), naturally-occurring variant forms (e.g., alternatively 

20 spliced forms) and naturally-occurring allelic variants of the polypq)tide. In various embodiments of die 
invention, the native sequence PRO polypeptides disclosed herein are mature or fidMengtfa native sequence 
polypeptides comprising the full-length amino acids sequences shown in the accon:q)anying figures . Start and 
stop codons are shown in bold font and underlined in the figures. However, while the PRO polypeptide 
disclosed in the accompanyii^ figures are shown to begin with mediionine residues designated herein as amino 

25 acid position 1 in the figures, it is conceivable and possible that other methionine residues located either 
upstream or downstream from the amino acid position 1 in the figures may be employed as the starting amino 
acid residue for die PRO polypeptides. 

The PRO polypeptide "extracellular domain*' or "ECD" refers to a form of the PRO polypeptide 
which is essentially firee of the transmembrane and cytoplasmic domainswprdinarily, a PRO polypeptide BCD 

30 will have less than 1 % of such transmembrane and/or cytoplasmic domatins and preferably, will have less than 
0.5% of such domains, it will be understood that any transmembrane domains identified for the PRO 
polypeptides of the present invention are identified pursuant to criteria routinely enq>loyed in the art for 
identifying that type of hydrophobic domain. The exact boundaries of a transmembrane domain may vary but 
most likely by no more than about 5 amino acids at eidier end of the domain as initially identified herein. 

35 Optionally, therefore, an extracellular domain of a PRO polypeptide may contain from about 5 or fewer amino 
acids on either side of the transmembrane domain/extracellular domain boundary as identified in the Examples 
or specification and such polypq)tides, with or without the associated signal peptide, and nucleic acid encoding 
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them, are comtemplated by the present uivention. 

The approximate location of the ''signal peptides'* of the various PRO polypeptides disclosed herein 
are shown in the present specification and/or the accompanying figures. It is noted, however, that the C- 
terminal boundary of a signal peptide may vary, but most likely by no more than about 5 amino acids on either 
side of the signal peptide C-terminal boundary as mitially identified herein, wherein the C-terminal boundary 
5 of the signal peptide may be identified pursuant to criteria routinely employed in the art for identifying that type 
of amino acid sequence element (e.g., Nielsen et al,, Prot. Eng. 10: 1-6 (1997) and von Heinje et al., Nucl. 
Acids. Res. 14:4683-4690 (1986)). Moreover, it is also recognized that, in some cases, cleavage of a signal 
sequence from a secreted polypeptide is not entirely uniform, resulting in more than one secreted species. 
These mature polypeptides, where the signal peptide is cleaved within no more than about 5 amino acids on 

10 either side of the C-tenninal boundary of the signal peptide as identified herein, and the polynucleotides 
encoding them, are contemplated by the present invention. 

"PRO polypeptide variant" means an active PRO polypeptide as defined above or below having at least 
about 80% amino acid sequence identity with a full-length native sequence PRO polypeptide sequence as 
disclosed herein, a PRO polypeptide sequence lacking the signal peptide as disclosed herein, an extracellular 

15 domain of a PRO polypeptide, with or without the signal peptide, as disclosed herein or any other fragment 
of a full-length PRO polypeptide sequence as disclosed herein. Such PRO polypeptide variants include, for 
instance, PRO polypeptides wherein one or more amino acid residues are added, or deleted, at the N- or C- 
terminus of the full-length native amino acid sequence. Ordinarily, a PRO polyp^tide variant will have at 
least about 80% amino acid sequence identity, alternatively at least about 81 % amino acid sequence identity, 

20 alternatively at least about 82% amino acid sequence identity* alternatively at least about 83% amino acid 
sequence identity, alternatively at least about 84% amino acid sequence identity, alternatively at least about 
85 % amino acid sequence identity, alternatively at least about 86 % amino acid sequence identity, alternatively 
at least alXMit 87% amino acid sequence identity, alternatively at least about 88% amino acid sequence identity, 
alternatively at least about 89% amino acid sequence identity, alternatively at least about 90% amino acid 

23 sequence identity, alternatively at least about 91 % amino acid sequence identity, alternatively at least about 
92% amino acid sequence identity, alternatively at least about 93 % amino acid sequence identity, alternatively 
at least about 94 % amino acid sequence identity, alternatively at least about 95 % amino acid sequence identity, 
alternatively at least about 96% amino acid sequence identity, alternatively at least about 97% amino acid 
sequence identity, alternatively at least about 98% amino acid sequence identity and alternatively at least about 

30 99% amino acid sequence identity to a fiill-length native sequence PRO polypeptide sequence as disclosed 
herein, a PRO polypeptide sequence lacking the signal peptide as disclosed herein, an extracellular domain of 
a PRO poiypq)tide, with or without the signal peptide, as disclosed herein or any other specifically defined 
fragment of a full-length PRO polyp^tide sequence as disclosed herein. Ordinarily, PRO variant polypeptides 
are at least about 10 amino acids in length, alternatively at least about 20 amino acids in length* alternatively 

35 at least about 30 amino acids in length, alternatively at least about 40 amino acids in length, alternatively at 
least about 50 amino acids in lengA, alternatively at least about 60 amino acids in length, alternatively at least 
about 70 amino acids in length, alternatively at least about 80 amino acids in length, alternatively at least about 



wo 00/77037 PCTAJSOO/14042 

90 amino acids in length, alternatively at least about 100 amino acids in length, alternatively at least about 1 50 
amino acids in length, alternatively at least about 200 amino acids in length, alternatively at least about 300 
amino acids in length, or more. 

"Percent (%) amino acid sequence identity" with respect to the PRO polypeptide sequences identified 
herein is defined as the percentage of amino acid residues in a candidate sequence that are identical with the 
5 amino acid residues in the specific PRO polypeptide sequence, after aligning the sequences and introducing 
gaps, if necessary, to achieve the maximum percent sequence identity, and not considering any conservative 
substitutions as part of the sequence identity. Alignment for purposes of determining percent amino acid 
sequence identity can be achieved in various ways that are within the skill in the art, for instance, using 
publicly available computer software such as BLAST, BLAST-2, ALIGN or Megalign (DNASTAR) software. 

10 Those skilled in the art can determine appropriate parameters for measuring alignment, including any 
algorithms needed to achieve maximal alignment over the ftill length of die sequences being compared. For 
purposes herein, however, % amino acid sequence identity values are generated using the sequence comparison 
computer program ALIGN-2, Miierein the complete source code for the ALIGN-2 program is provided in 
Table 1 below. The ALIGN-2 sequence comparison computer program was authored by Genentech, Inc. and 

15 the source code shown in Table 1 below has been filed with user documentation in the U. S . Copyright Office, 
Washington D.C., 20559, where it is registered under U.S. Copyright Registration No, TXU510087. The 
ALIGN-2 program is publicly available through Genentech, Inc., South San Francisco, California or may be 
con^)iled from the source code provided in Table 1 below. The ALIGN-2 program should be compiled for 
use on a UNIX operating system, preferably digital UNIX V4.0D. All sequence comparison parameters are 

20 set by the ALIGN-2 program and do not vary. 

In situations where ALIGN-2 is employed for amino acid sequence comparisons, the % amino acid 
sequence identity of a given amino acid sequence A to, with, or against a given amino acid sequence B (which 
can alternatively be phrased as a given amino acid sequence A that has or comprises a certain % amino acid 
sequence identity to, with, or against a given amino acid sequence B) is calculated as follows: 

25 

100 times the fraction X/Y 

where X is the number of amino acid residues scored as identical matches by the sequence alignment program 
ALIGN-2 in that program's alignment of A and B, and where Y is the total number of amino acid residues in 

30 B. It will be appreciated that where the lengdi of amino acid sequence A is not equal to the length of amino 
acid sequence B, the % amino acid sequence identity of A to B will not equal the % amino acid sequence 
identity of B to A. As examples of % amino acid sequence identity calculations using this method. Tables 2 
and 3 demonstrate how to calculate the % amino acid sequence identity of the amino acid sequence designated 
"Comparison Piotem'* to the amino iacid sequence designated "PRO**, wherein *PRO" represents tfie amino 

35 acid sequence of a hypothetical PRO polypq)tide of interest, "Conoparison Protein" represents the amino acid 
sequence of a polypeptide against which tiie "PRO" polypeptide of interest is bemg compared, and "X, " Y" 
and "Z" each represent different hypothetical anuno acid residues. 
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Unless specifically stated otherwise, all % amino acid sequence identity values used herein are 
obtained as described in the inunediately preceding paragraph using the ALIGN-2 computer program. 
However, % amino acid sequence identity values may also be obtained as described below by using the WU- 
BLAST-2 computer program (Altschuletal., Methods in Enzvmologv 266:460-480 (1996)). Mostof the WU- 
BLAST-2 search parameters are set to the default values. Those not set to defauh values, i.e., the adjustable 
5 parameters, are set with the following values: overlap span = 1, overlap fraction = 0.125, word threshold 
(T) = 11, and scoring matrix = BLOSUM62. When WU-BLAST-2 is employed, a % amino acid sequence 
identity value is determined by dividing (a) the number of matching identical amino acid residues between the 
amino acid sequence of the PRO polypeptide of interest having a sequence derived from the native PRO 
polypeptide and the comparison amino acid sequence of interest (i.e., the sequence against which the PRO 
10 polypeptide of interest is being compared which may be a PRO variant polypeptide) as determined by WU- 
BLAST-2 by (b) the total number of amino acid residues of the PRO polypeptide of interest. For exan:q)le, 
in the statement ^'a polypeptide comprising an the amino acid sequence A which has or having at least 80% 
amino acid sequence identity to the amino acid sequence B*. the amino acid sequence A is the con^arison 
amino acid sequence of interest and the amino acid sequence B is the amino acid sequence of the PRO 
IS polypeptide of interest. 

Percent amino acid sequence identity may also be determined using the sequence comparison program 
NCBI-BLAST2 (Altschul et al.. Nucleic Acids Res. 25:3389-3402 (1997)). The NCBI-BLAST2 sequence 
con^arison program may be downloaded from http://www.ncbi,nlm, nih.gov or otherwise obtained from the 
National Institute of Health, Bethesda, MD. NCBI-BLAST2 uses several search parameters, wherein all of 
20 those search parameters are set to default values including, for exanq>Ie, unmask = yes, strand = all, expected 
occurrences = 10/ minimum low complexity length = 15/5, multi-pass e-value = 0.01 , constant for multi-pass 
• = 25, dropoff for final gapped alignment — 25 and scoring matrix = BLOSUM62. . 

In situations where NCBI-BLAST2 is employed for amino acid sequence comparisons, die % amino 
acid sequence idratity of a given amino acid sequence A to, with, or against a given amino acid sequence B 
25 (whi<^ can alternatively be phrased as a given amino acid sequence A that has or comprises a certain % amino 
acid sequence identity to, with, or against a given amino acid sequence B) is calculated as follows: 

100 times the fraction X/Y 

All' 

30 where X is the number of amino acid residues scored as identical matches by the sequence alignment program 
NCBI-BLAST2 m that program's alignment of A and B, and where Y is die total number of amino acid 
residues in B. It will be appreciated that where the length of amino acid sequence A is not equal to the length 
of amino acid sequence B, the % amino acid sequence identic of A to B will not equal the % anuno acid 
sequence identity of B to A. 

35 "PRO variant polynucleotide" or '^PRO variant nucleic acid sequence** means a nucleic acid molecule 

y/UxAi encodes an active PRO polypeptide as defined below and which has at least about 80% nucleic acid 
sequence identity with a nucleotide acid sequence encoding a fiiU-lengtii native sequence PRO polypq>tide 
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sequence as disclosed herein, a fiiil-Iength native sequence PRO polypeptide sequence lacking the signal peptide 
as disclosed herein, an extracellular domain of a PRO polypeptide, with or without the signal peptide, as 
disclosed herein or any other fragment of a full-length PRO polypeptide sequence as disclosed herein. 
Ordinarily, a PRO variant polynucleotide will have at least about 80% nucleic acid sequence identity, 
alternatively at least about 81% nucleic acid sequence identity, alternatively at least about 82% nucleic acid 
sequence identity, alternatively at least about 83% nucleic acid sequence identity, alternatively at least about 
84% nucleic acid sequence identity, alternatively at least about 85% nucleic acid sequence identity, 
alternatively at least about 86% nucleic acid sequence identity, alternatively at least about 87% nucleic acid 
sequence identity, alternatively at least about 88% nucleic acid sequence identity, alternatively at least about 
89% nucleic acid sequence identity, alternatively at least about 90% nucleic acid sequence identity, 
alternatively at least about 91% nucleic acid sequence identity, alternatively at least about 92% nucleic acid 
sequence identity, alternatively at least about 93% nucleic acid sequence identity} alternatively at least about 
94% nucleic acid sequence identity, alternatively at least about 95% nucleic acid sequence identity, 
alternatively at least about 96% nucleic acid sequence identity, alternatively at least about 97% nucleic acid 
sequence identity, alternatively at least about 98% nucleic acid sequence identity and alternatively at least about 
99% nucleic acid sequence identity with a nucleic acid sequence encoding a full-length native sequence PRO 
polypeptide sequence as disclosed herein, a full-length native sequence PRO polypeptide sequence lacking the 
signal peptide as disclosed herein, an extracellular domain of a PRO polypeptide, with or without the signal 
sequence, as disclosed herein or any other fragment of a fiiil-Iength PRO polypeptide sequence as disclosed 
herein. Variants do not enconq>ass the native nucleotide sequence. 

Ordinarily, PRO variant polynucleotides are at least about 30 nucleotides in lengdi, alternatively at 
least about 60 nucleotides in length, alternatively at least about 90 nucleotides in length, alternatively at least 
about 120 nucleotides in lengdi, alternatively at least about 150 nucleotides in length, alternatively at least about 
1^ nucleotides in lengtfi, alternatively at least about 210 nucleotides in lengtti, alternatively at least about 240 
nucleotides in length, alternatively at least about 270 nucleotides in lengdi, alternatively at least about 300 
nucleotides in length, alternatively at least about 450 nucleotides in length, alternatively at least about 600 
nucleotides in length, alternatively at least about 900 nucleotides in length, or more. 

"Percem (%) nucleic acid sequence identity" with respect to PRO-encoding nucleic acid sequences 
identified herein is defined as the percentage of nucleotides in a candidate sequence that are identical with the 
nucleotides in the PRO nucleic acid sequence of interest, after aligning the sequences and introducing gaps, 
if necessary, to achieve the maximum percent sequence identity. Alignment for purposes of determining 
percent nucleic acid sequ^ce identity can be achieved in various ways that are withm the skill in the art, for 
instance, using publicly available computer software such as BLAST, BLAST-2, ALIGN or Megalign 
(DNASTAR) software. For purposes herein, however, % nucleic acid sequence id^ity values are generated 
using the sequence comparison computer program ALIGN-2, wherem the conq>lete source code for tfie 
ALIGN-2 program is provided in Table I below. The ALIGN-2 sequ^ice comparison conq>uter program was 
authored by Genentech, Inc. and the source code shown in Table 1 below has been filed with user 
documentation in the U.S. Copyright Office, WashingU)n D.C., 20559, vftiim it is registered under U.S. 
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Copyright Registration No. TXU5 10087. The ALIGN-2 program is publicly available through Genentech, 
Inc., South San Francisco, California or may be compiled from the source code provided in Table 1 below. 
The ALIGN-2 program should be compiled for use on a UNIX operating system, preferably digital UNIX 
V4,0D. All sequence comparison parameters are set by the ALIGN-2 program and do not vary. 

In situations where ALIGN-2 is employed for nucleic acid sequence comparisons, the % nucleic acid 
5 sequence identity of a given nucleic acid sequence C to, with, or against a given nucleic acid sequence D 
(which can alternatively be phrased as a given nucleic acid sequence C that has or comprises a certain % 
nucleic acid sequence identity to, with, or against a given nucleic acid sequence D) is calculated as follows: 

100 times the fraction W/Z 

10 

where W is the number of nucleotides scored as identical matches by the sequence alignment program ALIGN- 
2 in that program's alignment of C and D, and where Z is the total number of nucleotides in D. It will be 
appreciated that where the length of nucleic acid sequence C is not equal to the length of nucleic acid sequence 
D, the % nucleic acid sequence identity of C to D will not equal die % nucleic acid sequence identity of D to 

15 C. As examples of % nucleic acid sequence identity calculations, Tables 4 and 5 , demonstrate how to calculate 
the % nucleic acid sequence identity of the nucleic acid sequence designated "Comparison DNA" to the nucleic 
acid sequence designated "PRO-DNA" , wherein "PRO-DNA" represents a hypothetical PRC-encoding nucleic 
acid sequence of interest, "Comparison DNA" represents the nucleotide sequence of a nucleic acid molecule 
against vdiich the "PRO-DNA" nucleic acid molecule of interest is being compared, and "N", "L" and "V" 

20 each represent different hypothetical nucleotides. 

Unless specifically stated o±erwise» all % nucleic acid sequence identity values used herein are 
obtained as described in the inmiediately preceding paragraph using the ALIGN-2 conqniter program. 
However, % nucleic acid sequence identity values may also be obtained as described below by using the WU- 
BLAST-2 conq>uter program (Altscfaul et al. , Methods in Enzymology 266:460480 (1996)). Most of the WU- 

25 BLAST-2 seardi parameters are set to the default values. Those not set to default values, i.e., the adjustable 
parameters, are set with the following values: overlap span =» 1, overlqi fraction = 0.125, word threshold 
(T) = 1 1 , and scormg matrix = BLOSUM62. When WU-BLAST-2 is employed, a % nucleic acid sequence 
identity value is determined by dividing (a) the number of matching identical nucleotides between the nucleic 
acid sequence of the PRO polypeptide-encoding nucleic acid molecule of interest having a sequence derived 

30 from the native sequence PRO polypeptide-encoding nucleic acid and the comparison nucleic acid molecule 
of interest (i.e., the sequence against which the PRO polypeptide-encoding nucleic acid molecule of interest 
is being compared which may be a variant PRO polynucleotide) as determined by WU-BLAST-2 by (b) die 
total number of nucleotides of the PRO polypq>tide-enooding nucleic acid molecule of interest. For example, 
in the statement "an isolated nudeic acid molecule conqirising a nucleic acid sequence A which has or having 

35 at least 80% nucleic acid sequence identity to the nucleic acid sequence B** , Uie nucleic acid sequence A is the 
comparison nucleic acid molecule of interest and the nucleic acid sequence B is the nucleic acid sequence of 
the PRO polypeptide^ncoding nucleic acid molecule of interest. 
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Percent nucleic acid sequence identity may also be determined using the sequence comparison program 
NCBI-BLAST2 (AUschuI et ai.. Nucleic Acids Res. 25:3389-3402 (1997)). The NCBI-BLAST2 sequence 
comparison program may be downloaded from http://www.ncbi,nlm.iiih.gov or otherwise obtained from the 
National Institute of Health, Bethesda, MD. NCBI-BLAST2 uses several search parameters, wherein all of 
those search parameters are set to default values including, for example, unmask = yes, strand = all, expected 
occurrences = 10, minimiun low complexity length =15/5, multi-pass e- value = 0.01, constant for multi-pass 
= 25, dropoff for final gapped alignment = 25 and scoring matrix = BLOSUM62. 

In situations where NCBI-BLAST2 is employed for sequence comparisons, the % nucleic acid 
sequence identity of a given nucleic acid sequence C to, with, or against a given nucleic acid sequence D 
(which can alternatively be phrased as a given nucleic acid sequence C that has or comprises a certain % 
nucleic acid sequence identity to, with, or against a given nucleic acid sequence D) is calculated as follows: 

100 times the fraction W/Z 

where W is die number of nucleotides scored as identical matches by the sequence alignment program NCBI- 
BLAST2 in diat program's alignment of C and D, and v/hore Z is the total number of nucleotides in D. It will 
be appreciated that where the length of nucleic acid sequence C is not equal to the length of nucleic acid 
sequence D, the % nucleic acid sequence identity of C to D will not equal the % nucleic acid sequence identity 
of D to C. 

In other embodiments, PRO variant polynucleotides are nucleic acid molecules that encode an active 
PRO polypeptide and which are csqmbie of hybridizing, preferably under stringent hybridization and wash 
conditions, to nucleotide sequences encoding a full-length PRO polypeptide as disclosed herein. PRO variant 
polypeptides may be tiiose that are encoded by a PRO variant polynucleotide. 

The term "positives", in die context of sequence comparison performed as described above, includes 
residues m the sequences compared diat are not identical but have similar properties (e.g. as a result of 
conservative substitutions, see Table 6 below). For purposes herein, the % value of positives is determined 
by dividing (a) the number of amino acid residues scoring a positive value between the PRO polypeptide amino 
acid sequence of interest having a sequence derived from the native PRO polypeptide sequence and the 
comparison amino acid sequence of interest (i.e. , the amino acid sequence against which the PRO polypeptide 
sequence is being compared) as determined in the BLOSUM62 matrix of WU-BLAST-2 by (b) the total 
number of amino acid residues of die PRO polypeptide of interest. 

Unless specifically stated otherwise, die % value of positives is calculated as described in the 
immediately preceding paragraph. However, in the context of the amino acid sequence identity comparisons 
performed as described for ALIGN-2 and NCBI-BLAST-2 above, includes amino acid residues in the 
sequences conqiared that are not only identical, but also those that have similar properties. Amino acid 
residues tiiat score a positive value to an amino acid residue of interest are those diat are either identical to die 
amino acid residue of interest or are a preferred substitution (as defined in Table 6 below) of die amino acid 
residue of interest. 
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For amino acid sequence comparisons using ALIGN-2 or NCBI-BLAST2, the % value of positives 
of a given amino acid sequence A to, with, or against a given amino acid sequence B (which can alternatively 
be phrased as a given amino acid sequence A that has or comprises a certain % positives to, with, or against 
a given amino acid sequence B) is calculated as follows: 

100 times the fraction X/Y 

where X is the number of amino acid residues scoring a positive value as defined above by the sequence 
alignment program ALIGN-2 or NCBI-BLAST2 in that program's alignment of A and B, and where Y is the 
total number of amino acid residues in B. It will be appreciated that where the length of amino acid sequence 
A is not equal to the length of amino acid sequence B, the % positives of A to B will not equ^l the % positives 
ofB to A. 

"Isolated, " when used to describe the various polypeptides disclosed herein, means polypeptide that 
has been identified and separated and/or recovered from a component of its natural envuonment. Contaminant 
components of its natural environment are materials that would typically mterfere with diagnostic or therapeutic 
uses for the polypeptide, and may include enzymes, hormones, and other proteinaceous or non-proteinaceous 
solutes. In preferred embodiments, the polypeptide will be purified (1) to a degree sufQcient to obtain at least 
15 residues of N-terminal or internal amino acid sequence by use of a spinning cup sequenator, or (2) to 
homogeneity by SDS-PAGE under non-reducing or reducing conditions using Coomassie blue or, preferably, 
silver stain. Isolated polypeptide includes polypeptide in situ within recombinant cells, since at least one 
component of the PRO polypeptide natural environment will not be present. Ordinarily, however, isolated 
polypeptide will be prepared by at least one purification stq;>. 

An **isolated" PRO polypeptide-encoding nucleic acid or other polypeptide-encoding nucleic acid is 
a nucleic acid molecule that is identified and separated from at least one contaminant nucleic acid molecule with 
which it is ordinarily associated in the natural source of the polypeptide-encoding nucleic acid. An isolated 
polypeptide-encoding nucleic acid molecule is other than in the form or setting in which it is found in nature. 
Isolated polypeptide-encoding nucleic acid molecules therefore are distinguished from the specific polypeptide- 
encoding nucleic acid molecule as it exists in natural cells. However, an isolated polypeptide-encoding nucleic 
acid molecule inclxides polypeptide-encoding nucleic acid molecules contained in cells that ordinarily express 
the polypeptide where, for example, the nucleic acid molecule is in a chromosomal location different from that 
of natural cells. 

The term **control sequences" refers to DNA sequences necessary for the e3q>iession of an operably 
linked coding sequence in a particular host organism. The control sequences that are suitable for prokaiyotes, 
for example, indude a promoter, optionally an operator sequence, and a ribosome binding site. Eukaryotic 
cells are known to utilize promoters, polyadenylation signals, and enhancers. 

Nucleic acid is "operably linked" when it is placed into a functional relationship with another nucleic 
acid sequence. For example, DNA for a presequence or secretory leader is operably linked to DNA for a 
polypeptide if it is expressed as a preprotein that participates in the secr^on of the polypeptide; a promoter 
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or enhancer is operably linked to a coding sequence if it affects the transcription of the sequence; or a ribosome 
binding site is operably linked to a coding sequence if it is positioned so as to facilitate translation. Generally, 
"operably linked" means that the DNA sequences being linked are contiguous, and. in the case of a secretory 
leader, contiguous and in reading phase. However, enhancers do not have to be contiguous. Linking is 
accomplished by ligation at convenient restriction sites. If such sites do not exist, the synthetic oligonucleotide 
5 adaptors or linkers are used in accordance with conventional practice. 

The term "antibody" is used in the broadest sense and specifically covers, for example, single anti- 
PRO monoclonal antibodies {including agonist, antagonist, and neutralizing antibodies), anti-PRO antibody 
compositions with polyepitopic specificity, single chain anti-PRO antibodies, and fragments of anti-PRO 
antibodies (see below). The term "monoclonal antibody' as used herein refers to an antibody obtained from 

10 apopulationof substantially homogeneous antibodies, i.e., dieindividualantibodiescomprisingthepopulation 
are identical except for possible naturally-occurring mutations that may be present in minor amounts. 

"Stringency" of hybridization reactions is readily determinable by one of ordinary skill in the art, and 
generally is an empirical calculation dependent upon probe lengtfi, washing temperature, and salt concentration. 
In general, longer probes require higher temperatures for proper annealing, while shorter probes need lower 

IS tenq)eratures. Hybridization generally depends on the ability of denatured DNA to reanneal when 
complementary strands are present in an environment below their melting temperature. The higher the degree 
of desired homology between die probe and hybridizable sequence, the higher the relative temperature which 
can be used. As a result, it follows that higher relative ten^>eratures would tend to make die reaction 
conditions more stringent, while lower tenq)eratures less so. For additional details and explanation of 

20 stringency of hybridization reactions, see Ausubel et al.. Current Protocols in Molecular Biology . Wiley 
Interscience Publishers, (1995). 

"Stringent conditions" or "hig|i stringency conditions" , as defined herein, may be identified by those 
that: (1) employ low ionic strength and high temperature for washing, for example 0.015 M sodium 
chloride/0.0015 M sodium citrate/0.1% sodium dodecyl sulfate at 50''C; (2) employ during hybridization a 

25 denaturing agent, such as formamide, for example, 50% (v/v) fbrmamide with 0.1% bovme serum 
albumin/0.1% Ficoli/0.1% polyvinylpyrrolidone/50mM sodium phosphate buffer at pH 6.5 with 750 mM 
sodium chloride, 75 mM sodium citrate at 42'C; or (3) employ 50% formamide, 5 x SSC (0.75 M NaQ, 
0.075 M sodium citrate), 50 mM sodium phosphate (pH 6.8). 0.1% sodium pyrophosphate, 5 x Denhardt's 
^' solution, sonicated salmon sperm DNA (50 /xg/ml), 0. 1 % SDS, and 10% dextran sulfate at 42**C, with washes 

30 at 42''C in 0.2 x SSC (sodium chloride/sodium citrate) and 50% formamide at 55 ''C, Mowed by a high- 
stringency wash consisting of 0.1 x SSC containing EDTA at 55 ''C. 

"Moderately strmgent conditions" may be identified as described by Sambrook et al.. Molecular 
Cloning: A Laboratory ManuaL New York: Cold Spring Harbor Press, 1989, and include the use of washing 
solution and hybridization conditions (e.g., tenqierature, ionic strength and %SDS) less stringent that those 

35 described above. An example ofmoderately stringent conditions is overnight incubation at 37^C in a solution 
comprising: 20% formamide, 5 x SSC (ISO mM NaCl, 15 mM trisodium citrate), 50 mM sodium pho^hate 
(pH 7.6), 5 x Denbardt's solution, 10% dextran sulfote, and 20 mg/ml denatured sheared sahnon spenn DNA, 
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followed by washing the filters in 1 x SSC at about 37-50''C. The skilled artisan will recognize how to adjust 
the temperature, ionic strengtti, ere. as necessary to accommodate factors such as probe length and the like. 

The term "epitope tagged" when used herein refers to a chimeric polypeptide comprising a PRO 
polypeptide fused to a "tag polypeptide". The tag polypeptide has enough residues to provide an epitope 
against which an antibody can be made, yet is short enough such that it does not interfere widi activity of the 
5 polypeptide to which it is fused. The tag polypeptide preferably also is fairly unique so that the antibody does 
not substantially cross-react with other epitopes. Suitable teg polypeptides generally have at least six amino 
acid residues and usually between about 8 and SO amino acid residues (preferably, between about 10 and 20 
amino acid residues). 

As used herein, the term "immunoadhesin" designates antibody-like molecules which combine the 
10 binding specificity of a heterologous protein (an "adhesin") with the effector functions of immunoglobulin 
constant domains. Structurally, the immunoadhesins comprise a fusion of an amino acid se,quence with the 
desired binding specificity which is other than the antigen recognition and binding site of an antibody (i.e., is 
"heterologous"), and an immunoglobulin constant domain sequence. The adhesin part of an immunoadhesin 
molecule typically is a contiguous amino acid sequence comprising at least the binding site of a receptor or a 
IS ligand. The immunoglobulin constant domain sequence in the immunoadhesin may be obtained from any 
immunoglobulin, such as IgG-1, IgG-2, IgG-3, or IgG-4 subtypes, IgA (including IgA-1 and IgA-2), IgE, IgD 
or IgM. 

"Active" or "activity" for (he purposes herein refers to form(s) of a PRO polypeptide which retoin 
a biological and/or an immunological activity of native or naturally-occurring PRO, wherein ''biological" 
20 activity refers to a biological function (eiAer inhibitory or stimulatory) caused by a native or naturally- 
occurring PRO other than the ability to induce the production of an antibody against an antigenic epitope 
possessed by a native or naturally-occurring PRO and an ''immunological" activity refers to the ability to 
induce the production of an antibody against an antigenic epitope possessed by a native or naturally-occurring 
PRO. 

25 The term "antagonist" is used m the broadest sense, and includes any molecule that partially or fully 

blocks, inhibits, or neutralizes a biological activity of a native PRO polypeptide disclosed herein. In a similar 
manner, the term "agonist" is used in the broadest sense and includes any molecule that mimics a biological 
activity of a native PRO polyp^tide disclosed herein. Suitable agonist or antagonist molecules specifically 
^ include agonist or antegonist antibodies or antibody fragments, fragments or amino acid sequence variants of 

30 native PRO polypq>tides, peptides, antisense oligonucleotides, small organic molecules, etc. Methods for 
identifying agonists or antagonists of a PRO polypeptide may comprise contacting a PRO polypeptide with a 
candidate agonist or antagonist molecule and measuring a detectable change in one or more biological activities 
normally associated with the PRO polypq>tide. 

"Treatment" refers to both therapeutic treatment and prophylactic or prev^tative measures, wherein 

35 the object is to prevent or slow down (lessen) the targeted pathologic condition or disorder. Those in need of 
treatment include ttiose already with the disorder as well as those prone to have the disorder or diose in whom 
the disorder is to be prevented. 
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"Chronic" administration refers to administration of the agent(s) in a continuous mode as opposed to 
an acute mode, so as to maintain the initial therapeutic effect (activity) for an extended period of time. 
Intermittent" administration is treatment that is not consecutively done without interruption, but rather is 
cyclic in nature. 

"Mammal" for purposes of treatment refers to any animal classified as a mammal, including humans, 
domestic and farm animals, and zoo, sports, or pet animals, such as dogs, cats, cattle, horses, sheep, pigs, 
goats, rabbits, etc. Preferably, the mammal is human. 

Administration "in combination with" one or more further therapeutic agents includes simultaneous 
(concurrent) and consecutive administration in any order. 

"Carriers" as used herein include pharmaceutically accq)table carriers, excipients, or stabilizers vdiich 
are nontoxic to the cell or mammal being exposed thereto at the dosages and concentrations employed. Often 
the physiologically acceptable carrier is an aqueous pH buffered solution. Examples of physiologically 
acceptable carriers include buffers such as phosphate, citrate, and other organic acids; antioxidants including 
ascorbic acid; low molecular weight (less than about 10 residues) polypeptide; proteins, such as serum 
albumin, gelatin, or immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids such 
as glycine, glutamine, asparagine, arginine or lysine; monosaccharides, disaccharides, and other carbohydrates 
including glucose, mamiose, or dextrins; chelating agents such as EDTA; sugar alcohols such as mannitol or 
sorbitol; salt-forming counterions such as sodium; and/or nonionic surfactants such as TWEEN™, polyethylene 
glycol (PEG), and PLURONICS« 

"Antibody fragments" comprise a portion of an intact antibody, preferably the antigen binding or 
variable region of the intact antibody. Examples of antitxxty fragments include Fab, Fab*, F(ab')2, and Fv 
fragments; diabodies; linear antibodies (Zapata et al.. Protein Eng. 8(10): 1057-1062 [1995]); single-chain 
• antibody molecules; and multi^pecific antibodies formed from antibody fragments. 

Papain digestion of antibodies produces two identical antigen-binding fragments, called "Fab" 
fragments, each with a single antigen-binding site, and a residual "Fc" fragment, a designation reflecting the 
ability to crystallize readily. Pepsin treatment yields an F(ab*)2 fragment that has two antigen-combining sites 
and is still capable of cross-linking antigen. 

"Fv" is the minimum antibody fragment which contains a complete antigen-recognition and -binding 
site. This region consists of a dimer of one heavy- and one light-chain variable domain in tight, non-covalent 
association. It is in this configuration that the three CDRs of each variable domain interact to define an 
antigen-binding site on the surface of &e Vh-V|. dimer. Collectively, the six CDRs confira: antigen-binding 
specificity to the antibody. However, even a single variable domain (or half of an Fv con^irising only three 
CDRs specific for an antigen) has the ability to recognize and bind antigen, although at a lower atfmity than 
the entire binding site. 

The Fab fragment also contains the constant domain of the light chain and the first constant domain 
(CHI) of the heavy chain. Fab fragments differ from Fab* Augments by the addition of a few residues at the 
carboxy terminus of die heavy chain CHI domain including one or more cysteines from the antibody hinge 
region. Fab'-SH is the designation herein for Fab' in which the cysteine residue(s) of the constant domains 
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bear a free thiol group. F(ab*)2 antibody fragments originally were produced as pairs of Fab* fragments which 
have hinge cysteines between them. Other chemical couplings of antibody fragments are also known. 

The "light chains" of antibodies (immunoglobulins) from any vertebrate species can be assigned to 
one of two clearly distinct types^ called kappa and lambda, based on the amino acid sequences of their constant 
domains. 

Depending on the amino acid sequence of die constant domain of their heavy chains, imraunoglobul ins 
can be assigned to different classes. There are five major classes of immunoglobulins: IgA, IgD, IgE, IgG, 
and IgM, and several of these may be further divided into subclasses (isotypes), e.g. . IgGl » IgG2, IgG3, IgG4, 
IgA, and IgA2. 

" Single-chain Fv" or "sFv " antibody fragments comprise the Vh and V^^ domains of antibody, wherein 
these domains are present in a single polypeptide chain. Preferably, the Fv polypeptide further coniprises a 
polypqitide linker between the Vh and V,, domains which enables the sFv to form die desired structure for 
antigen binding. For a review of sFv, see Pluckthun in The Pharmacology of Monoclonal Antibodies^ vol. 
113, Rosenburg and Moore edsi, Springer-Verlag, New York, pp. 269-315 (1994). 

The term "diabodies" refisrs to small antibody fragments with two antigen-binding sites, which 
fragments comprise a heavy<hain variable domain (Vh) connected to a light-chain variable domain (VJ in the 
same polypeptide chain (V^-VJ. By using a linker that is too short to allow pairing between the two domains 
on the same chain, the domains are forced to pair with the complementary domains of another chain and create 
two antigen-binding sites. Diabodies are described more fully in, for example, EP 404,097; WO 93/1 1 161 ; 
and Bollinger et al., Proc. Natl. Acad. Sci. USA . 90:6444-6448 (1993). 

An "isolated" antibody is one which has been identified and separated and/or recovered from a 
component of its natural environment. Contaminant componaits of its natural environment are materials which 
would interfere with diagnostic or therapeutic uses for the antibody, and may include enzymes, hormones, and 
other proteinaceous or noitproteinaceous solutes. In preferred embodiments, the antibody mil be purified (I) 
to greater than 95 % by weight of antibody as determined by the Lo wry method, and most preferably more than 
99% by weight, (2) to a degree sufficient to obtain at least 15 residues of N-terminal or internal amino acid 
sequence by use of a spinning cup sequenator, or (3) to homogeneity by SDS-PAGE under reducing or 
nonreducing condhions using Coomassie blue or, preferably, silver stain. Isolated antibody includes the 
antibody in situ within recombinant cells since at least one component of the antibody's natural environment 
will not be present. Ordinarily, however, isolated antibody wOl be prepared by at least one purification step. 

The word 'label" v4ien used herein refers to a detectable compound or composition which is 
conjugated directly or indirectly to the antibody so as to generate a "labeled" antibody. The label may be 
detectable by itself (e.g. radioisotope labels or fluorescent labels) or, in the case of an enzymatic label, may 
catalyze chemical alteration of a substrate compound or composition which is detectable. 

By "solid phase" is meant a non-aqueous matrix to which the antibody of the present invention can 
adhere. Examples of solid phases encompassed herein include those formed partially or ^tirely of glass (e.g. , 
controlled pore glass), polysaccharides (e.g., agarose), polyaciylamides, polystyrene, polyvinyl alcohol and 
silicones. In certain embodiments, dqpendmgontiiecontext, tiie solid phasecancomprise the well of an assay 
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plate; in others it is a purification column (e.g., an affinity chromatography colunm). This term also includes 
a discontinuous solid phase of discrete particles, such as those described in U.S. Patent No. 4,275,149. 

A "liposome" is a small vesicle composed of various types of lipids, phospholipids and/or surfactant 
which is useful for delivery of a drug (such as a PRO polypeptide or antibody thereto) to a mammal. The 
components of the liposome are commonly arranged in a bilayer formation, similar to the lipid arrangement 
of biological membranes. 

A ''small molecule" is defined herein to have a molecular weight below about 500 Daltons. 

"FGFR-r , "FGFR-2". "FGFR-3" and FGFR-4* refer to die fibroblast growth factor receptors 1. 
2, 3 and 4, respectively* as disclosed by Isacchi et al., Nuc. Acids Res. 18(7):1906 (1990)» Dionne et al., 
EMBO J. 9(9):2685-2692 (1990), Keegan et al., Proc. Natl. Acad. Sci. USA 88:1095-1099 (1991) and 
Partanen et al., EMBO J. 10(6): 1347-1354 (1991), respeaively. 
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Table 1 

• C-C increased from 12 to 15 

* Z is average of EQ 

♦ Bis average of ND 

* match with stop is M; stc^stop = 0; J (joker) match =» 0 
*/ 

^define _M -8 /* value of a match with a stop 



int 

/* a" 

/* A*/ 

/♦B*/ 

/♦C*/ 

/♦D*/ 

/♦B*/ 

/♦F*/ 

/*G*/ 

/*H*/ 

/*!*/ 

/♦J*/ 

/•K*/ 

/*L*/ 

/♦M*/ 

/♦N*/ 

/•O*/ 

/♦P*/ 

/♦Q*/ 

/♦R*/ 

/♦S*/ 

/*T*/ 

/*U*/ 

/*V*/ 

/♦W*/ 

/•X*/ 

/*¥♦/ 

/*Z*/ 



day[261[26] = { 

BCDEFGHIJKLMNOPQRSTUVWXYZ*/ 

2, 0,-2. 0, 0,-4, 1.-1,-1, 0,-1.-2,-1, 0,_M, 1. 0,-2. 1, 1. 0, 0,-6, 0,-3, 0}, 
0. 3,-4, 3. 2,-5. 0. 1,-2. 0. 0.-3.-2. 2.^M,-1, 1. 0. 0, 0, 0.-2,-5, 0,-3. 1}. 
-2,-4.15,-5.-5,-4,-3,-3,-2, 0.-5.-6,-5,-4,_M,-3,-5.-4, 0,-2, 0,-2,-8. 0, 0.-5}, 
0. 3,-5, 4. 3.-6. 1. 1,-2. 0. 0.^,-3, 2._M,-1, 2,-1, 0, 0. 0,-2.-7. 0.-4, 2}, 

0, 2.-5. 3. 4,-5, 0, 1,-2. 0, 0.-3,-2, 1. M,-l, 2.-1. 0. 0. 0,-2.-7, 0,-4, 3}, 
^,_5^^,^,.5, 9,.5,.2, 1, 0.-5. 2. 0,-4,_M.-5.-5.^,-3,-3. O.-l. 0, 0, 7.-5}, 

1, 0.-3. 1. 0.-5. 5.-2.-3, 0,-2.-4,-3, 0._M.-l.-l.-3, 1, 0. 0,-1.-7, 0,-5, 0}, 
-1, 1.-3. 1, 1,-2.-2. 6,-2. 0, 0.-2,-2. 2,^M. 0, 3, 2.-1.-1, 0.-2,-3, 0, 0, 2}, 
■1,-2.-2,-2,-2, 1.-3,-2, 5. 0,-2, 2. 2,-2.^M,-2,-2,-2,-l, 0, 0, 4,-5, 0,-1.-2}, 

0, 0. 0, 0, 0, 0, 0, 0. 0. 0, 0, 0. 0, 0,_.M, 0, 0, 0, 0. 0. 0, 0, 0, 0, 0. 0}, 
-1, 0,-5. 0. 0,-5,-2. 0,-2. 0. 5.-3. 0, 1. M,-l. 1, 3, 0. 0. 0.-2.-3. 0.-4, 0}. 
-2.-3.-6.-4.-3, 2,-4,-2, 2, 0,-3, 6. 4,-3,~M.-3.-2.-3,-3.-l. 0. 2,-2. 0.-1,-2}, 

1. -2.-5,-3,-2, 0,-3,-2. 2, 0, 0. 4, 6,-2.^M,-2,-l, 0,-2,-1, 0. 2,-4. 0.-2,-1}, 

0, 2.-4, 2, 1,-4, 0, 2,-2. 0, 1,-3,-2, 2,_M.-1, 1. 0, 1, 0, 0,-2,-4, 0,-2. 1}, 
{_M,_M,_M._M,_M._M, M,_M, M, M. M, M._M,_M, 0._M._M. M, M,_M,_M,_M._M,_M,_M,_M}, 

1. -1,-3.-1.-1.-5,-1. 0,-27 0,-1, -3T-2."l._M. 6^ 0. 0. 1, 0, 0,-1,-6, 0,-5, 0}. 

0, 1.-5, 2. 2.-5.-1. 3.-2. 0. 1,-2,-1. 1,_M, 0, 4. 1,-1,-1, 0,-2,-5, 0,-4, 3}. 
.2, 0,^,-1,-1.-4,-3. 2,-2. 0, 3,-3, 0, 0,_^M, 0. 1, 6, 0,-1, 0,-2, 2, 0.-4. 0}, 

1. 0. 0, 0, 0,-3, 1.-1,-1. 0, 0,-3,-2, 1, M. 1,-1, 0. 2, 1, 0,-1,-2, 0,-3. 0}, 
1. 0.-2, 0. 0.-3. 0,-1. 0, 0, 0,-1,-1, 0,"m, 0,-1.-1, 1. 3, 0, 0,-5, 0.-3, 0}. 
0. 0, 0. 0. 0. 0. 0. 0. 0, 0. 0, 0, 0, 0, M, 0, 0, 0, 0. 0. 0, 0, 0. 0. 0, 0}, 
0.-2,-2,-2,-2,-1,-1.-2, 4. 0,-2, 2, 2,-27_M,- 1,-2,-2,-1, 0. 0, 4,-6, 0,-2,-2}, 
-6.-5,-8,-7.-7, 0,-7.-3,-5. 0,-3.-2..4.^._M.-6.-5. 2,-2.-5, 0.-6.17, 0, 0,-6}, 
0. 0. 0. 0, 0. 0. 0, 0. 0. 0, 0. 0, 0, 0,_M, 0, 0, 0, 0. 0, 0, 0, 0, 0, 0, 0}. 

3, -3, 0,-4.-4, 7,-5, O.-l. 0.-4.-l,-2.-2,_M,-5.-4,^,-3,-3. 0.-2, 0, 0,10.-4}, 
0. 1.-5, 2, 3.-5, 0, 2,-2, 0. 0,-2,-1. l._M. 0, 3, 0, 0, 0. 0,-2,-6, 0.-4. 4} 
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Table 1 (canV) 



I* 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



include <stdio,h> 






^include <ctype.h> 






^define MAXJMP 


16 


/* max jumps in a diag */ 


#denne MAXGAP 


24 


/* don*t continue to penalize gaps.Iarger dian this */ 


#def!ne IMPS 


1024 


1* max jmps in an path */ 


^define MX 


4 


save if there's at least MX-1 bases since last jmp */ 


j^rdefine DMAT 


3 


/* value of matching bases */ 


/(^define DMIS 


0 


penalty for mismatched bases */ 


#denne DINSO 


8 


/* penalty for a gap */ 


i^define DINSl 


1 


/* penalty per base */ 


^define PINSO 


8 


/• penalty for a gap */ 


JSTdefine PINSl 


4 


/* penalty per residue */ 


struct jmp { 







struct 



>: 



short 

unsigned short 



{ 
int 
long 
short 
struct jnq) 



n[MAXJMP]; 
x[MAXJMP]; 



score; 



ipnp; 
jp: 



/* size of jmp (neg for dely) */ 
/* base no, of jmp in seq x */ 
/* limits seq to 2^16-1 */ 



/* score at last Jmp */ 
/* offeet of prev block */ 
/* current jmp index */ 
/* list of jmps */ 



struct path { 
int 
short 
int 

}; 



spc; /* number of leading spaces */ 

nfJMPS];/* size of jmp (gap) •/ 

x[JMPS];/* loc of jmp Qast elem before gap) *l 



char 




*ofile; 


1* output file name */ 


char 




*namex[2]; 


/* seq names: getseqsQ */ 


char 




*piog; 


/* prog name for err m$gs *l 


char 




*seqx[2]; 


/♦ seqs; getseqsQ */ 


int 




dmax; 


/* best diag: nwQ */ 


hit 




dmaxO; 


/♦ final diag ♦/ 


hit 




dna; 


/* set if dna: mainQ */ 


int 




endgaps; 


/* set if penalizing end gaps */ 


int 




gapx, gapy; 


/* total gaps in seqs */ 


fait 




lenO, lent; 


/♦ seq lens ♦/ 


int 




ngapx, Qgapy; 


/* total size of gaps */ 


mt 




smax;. 


/♦ max score: nwO ♦/ 


hit 




•xbm; 


/* bitmap for matchiog */ 


long 




offset; 


/* cunent ofGset in jmp file */ 


struct 


diag 


*dx; 


/* holds diagonals */ 


struct 


path 


pp[2]; 


/* holds path for seqs */ 


char 




♦callocO. *malIocO, *indexO, *strcpyO; 


char 




*getseqO* *g_callocO; 
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10 



20 



f* Needleman-Wunsch alignment program 

* usage: progs filel file2 

* where filel and file2 are two dna or two protein sequences. 

* The sequences can be in upper- or lower-case an may contain ambiguity 

* Any lines beginning with *;',*>* or are ignored 

* Max file length is 6S535 (limited by unsigned short x in the jmp struct) 

* A sequence with 1/3 or more of its elemems ACGTU is assumed to be DNA 

* Output is in the file "align.out" 



* The program may create a tmp file in /tmp to hold info about traceback. 

* Original version developed under BSD 4.3 on a vax 86S0 
*/ 

^Include "nw.h" 
IS ^include "day.h* 



static _dbval[26] = { 

1.14.2.13.0.0,4,11,0,0,12.0,3.15,0.0,0,5,6,8,8,7.9,0,10,0 

}; 



static _pbval[26] = { 

1, 2 1 (1< < C D*-' AO) I (1< < ('N'-' A')), 4. 8. 16, 32. 64. 
128, 256, OxFFFFFFF. 1< < 10, 1< < 11. 1< < 12, 1< < 13. 1< < 14, 
1<<15, 1<<16, 1<<17. 1<<18, l<<19, l<<20. 1<<21. 1<<22. 
25 1<<23, 1<<24, 1<<25|(1<<('E*-'A'))|(1<<CQ'-'A')) 

}; 

nuittCac. av) main 

int ac; 
30 cliar *avQ; 

{ 

prog = av[0]; 
if(ac!=3){ 

fiprintf(stdeir, "usage: %s filel file2\n", prog); 
35 fi[mmf(stderr, 'where filel and file2 are two dna or two protein sequences.Vn'); 

QirintflCstderr,"The sequences can be in upper- or lower-caseXn"); 

Q>rintf(stderr,''Any lines beginning with ';' or * < ' are ignoredVn"); 

^rintf(stderr. "Output is in the file \"altgn.out\*\n"); 

exit(l); 

40 } 

namex[0] = av[l]; 
namex[l] = av[2]; 
seqx[0] = getseq(namex[0], &IenO); 
seqx[l] — getseq(namex[l], &lenl); 
45 xbm = (dna)? .dbval : .^al; 

endgaps = 0; /* 1 to penalize endgaps */ 

ofile = "align.out'; /♦ output file */ 

50 nwO; /* fill in the matrix, get the possible jn^>s */ 

readjmpsO; /* get the actual jmps */ 
printO: /* print stats, alignment */ 



55 



cleanup(0); /* unlink any tmp files */ 
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Tablg X (conV) 

/* do the alignment, return best score: mainO 

* dna: values in Fitch and Smith, PNAS, 80, 1382-1386, 1983 

* pro: PAM 250 values 

* When scores are equal, ^we prefer mismatches to any gap, prefer 

* a new gap to extending an ongoing gap, and prefer a gap in seqx 

* to a gap in seq y. 
*/ 

nwo nw 

{ 



char 


♦px, *py; 


/* seqs and ptrs */ 


int 


*ndely, *dely; 


/* keep track of dely*/ 


int 


ndelx, delx; 


/* keep track of delx*/ 


int 


♦tmp; 


/* for swapping rowO, rowl */ 


int 


mis; 


/♦ score for each type */ 


int 


insO, insl; 


/♦ insertion penalties */ 


register 


id; 


/♦ diagonal index */ 


register 


ij; 


/* jmp index ♦/ 


register 


*colO, *coll; 


/* score for curr, last row */ 


register 


XX. yy; 


/* index into seqs */ 



dx = (struct diag *)g_calloc("to get diags", ledO+lenl + 1 , sizeof(struct diag)); 

ndely = (int *)g_canoc("to get ndely", lenl+1, sizeof(int)); 
dely = (mt *)g_calloc("to get dely", lenl + 1, sizeof(int)); 
colO = (int ♦)g_calloc("to get colO", lenl + 1, sizeof(mt)); 
coll = (int *)g_callocC'to get coll", lenl + 1, sizeof(int)); 
insO = (dna)? DINSO : PINSO; 
insl = (dna)? DINSl : PINSl; 

smax = -10000; 
if (endgaps) { 

for (col0[0] = dely[0] = -insO, yy - 1; yy < = lenl; yy+ +) { 
col0(yyl = dely[yy] = colO^-1] - uisl; 
ndelylyy] = yy; 

} 

col0[0] = 0; /• Waterman Bull hdatfa Bid 84 */ 



} 



for(yy = 1; yy <— lenl; yy++) 
delylyy] = -insO; 



/* fill in match matrix 
*/ 

for (px = se^[0], xx = I; xx < = lenO; px+ +, xx+ +) { 
/* initialize first entry in col 
•/ 

if (endgaps) { 

if(nt = = 1) 

coll[0] = delx - -(insO+insl); 

else 

colltO] = delx = colO[0] - insl; 
ndelx xx; 



coU[0] «0; 
delx » -insO; 
ndelx » 0; 
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•••nw 

for (py = seqx[l], yy = I; yy < = lenl; py+ +, yy + +) { 
mis = colO[yy-l]; 
ifCdna) 

5 mis + = (xl»ii[*px-' A']&xbm[*py-'A'])? DMAT : DMIS; 

else 

mis + = jlay[*px-'A'](*py-*A']; 

/* update penalty for del in x seq; 
10 * hwoT new del over ongong del 

* ignore MAXGAP if weighting endgaps 
•/ 

if (endgaps 1 1 ndely[yy] < MAXGAP) { 

if (colO[yy] - insO> = delylyy]) { 
15 dely[yy] = colO[yy] - (insO+insl); 

ndely&y] = 1; 

}dse{ 

dely[yy] -= ins I; 
ndelylyy]+.+; 

20 } 

}else{ 

if (colO(yy] - (insO+insl) > = dely[yy]) { 
dely[yy] = colO[yy] - (insO+insi); 
ndely[yy] = 1; 

25 }else 



60 



} 



ndely[yy]++; 



/* update penalty for del in y seq; 
30 * &vor new del over ongong del 

♦/ 

ir(endgaps 1 1 ndeU < MAXGAP) { 

if (coll[yy-l] - insO > = delx) { 

delx = con[yy-l] - (insO+insl); 
35 ndelx = 1; 

}else{ 

delx •= insl; 
ndelx++: 

40 }else{ ^ 

if (coll[yy-l] - (insO+insl) > = delx) { 
delx = coll[yy-l] - (insO+insl); 
ndeU = 1; 

}else 

45 ndelx++; 

} 

/* pick the maximum score; we're favoring 
* mis over any del and delx over dely 

50 •/ 
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Tablet (conn 

•••aw 

id = XX- yy + lenl - I; 
if (mis > = delx && mis > = dely[yy]) 
coH[yyJ = mis; 

5 else if (delx > = dely[yy]){ 

coll[yy] = delx; 
ij = dx[id].ijnip; 

if (dx[id] jp.n[0] && (Idna 1 1 (ndelx > = MAXJMP 
&& XX > dx{id].jp.x[ij]+MX) 1 1 mis > dx[id]. score +DINSO)) { 
10 dx[id],ymp++; 

if(++ij >= MAXJMP) { 
writejmps(id); 
ij s dx[id].ijmp = 0; 
dx[id] .offset = offeet; 

IS offset + = sizeof(sdruct jmp) + sizeof(otTset); 

} 

} 

dx[id].jp.n[ij] - ndelx; 
dx[id].jp,x[ij] = xx; 

20 dx[id].score = delx; 

} 

else{ 

coll[yyl = dely[yy]; 
ij = dx[id].ijmp; 

25 If (dx[id].jp.n[0] (fdna 1 1 (ndely[yy] > = MAXJMP 

&& XX > dx[id].jp.x[ij]+MX) 1 1 mis > dx[id], score +DINSO)) { 
dx[id].ijii5)+ 

ir(++y >= MAXJMP) { 
writejmps(id); 

30 ij = dx[id].ijmp = 0; 

dx[id].of£set = offset; 

offset + = sizeof(sdruct jmp) + sizeofCofEset); 

^ > 

35 dx[id].jp.n[ij] = -ndely[yy]; 

dx[id].jp.x[ij] = xx; 
dx[id].score = dely[yy]; 

} 

if (XX == lenOA&yy < lenl) { 
40 /• last col 

•/ 

if (endgaps) 

collfyy] -= insO+insl*(lenl-yy); 
if (colllyy] > smax){ 
45 smax = coll[yy]; 

dmax » id; 

} 

} ^ 

50 if (endgaps && xx < lenO) 

coll[yy-l] -= ins0+insl*0en0-xx); 
if(coll[yy-l] > smax){ 

. smax = coll[yy-l]; 
dmax = id; 

55 } 

imp = oolO; coIO = coll; coll » tmp; 

} 

(void) free((€liar *)ndely); 
(void) firee((char ♦)dely); 
60 (void) fTee((char «)colO); 

(void) free((char ♦)coll); } 

49 



wo 00/77037 



PCT/USOO/14042 



Table 1 fcont>^ 

« 

* printO ~ only routine visible outside this module 

* static: 

* getmatO - trace back best path, count matches: printQ 

* pr_alignO - print alignment of described in array pQ: printQ 

* dumpblockO - dump a block of lines with numbers, stars: pr_align() 

* numsO - put out a number line: dumpblockQ 

* putlineO - put out a line (name, [num], seq, [num]): dumpbiock() 

* starsO - -put a line of stars: dumpblockQ 

* stripnameO ~ strip any path and prefix from a seqname 
♦/ 

^include "nw.h' 
#defineSPC 3 

/^deflne P LINE 256 /* maximum output line */ 

^define P_SPC 3 /* space between name or num and seq 

extern _day[26]t26]; 

int olen; I* set output line length */ 

FILE *fit; /* output file ♦/ 

printo print 

{ 

int be, ly, firstsap, lastgap; /* overlap */ 

if ((fx = fopenCofile. "w")) = = 0) { 

4>rmtf(stderr," %s: can*t write %s\n", prog, ofUe); 
cleam^Kl); 

} 

Q>rimflCx, " < first sequence: %s Oeogtfa = %d)\n", iiamex[0], lenO); 
4>rimf[fx, "< second sequence: %s Qeiigdi = %d)\a", namex[l], lenl); 
olen = 60; 
Ix - lenO; 
ly = lenl; 

firstgap = lastgap = 0; 

if (dmax < lenl - 1) { /* leading gap in x */ 
pp[0].spc = firstgap = lenl - dmax - 1; 
ly-=pp[0].^; 

} 

elself (dmax > lenl - 1){ /* leading gap in y */ 
pp[l].spc » firstgap = dmax - Oenl - 1); 
Ix -= pp(l].spc; 

} 

if (dmaxO < lenO - 1) { /* trailing gap in x */ 
lastgap - leiK) - dmaxO -1; 
Ix -= las^p; ' - 

} 

else if (dmaxO > lenO trailing g^ iny */ 

lastgap = dmaxO - (lenO - 1); 
ly-= lastgap; 

} 

getmat(lx, ly, firstgap, las^ap); 
prjalignO; 
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Table 1 fcontM 

/* 

* trace back ifae best path, count matches 
*/ 

static 

5 getmatClx, ly, firscgap, lastgq>) getmat 
mt Ix, ly; /* "core" (minus endgaps) */ 

mt firstgap, lastgap; /* leading trailing overlap */ 

{ 

int nm, iO, il. sizO, sizl; 

10 char outx[32]; 

double pet; 
register nO, nl; 

roister char *pO, *pl; 

15 /* get total matches, score 

*/ 

iO = il = sizO = sizl = 0; 
pO = seqx[0) + pp[l],spc; 
pi = seqx[ll + pp[0].spc; 
20 dO = pp[l].spc + 1; 

nl = pp[0].spc + 1; 

nm = 0; 

whfle(^&&*pl){ 
25 if (SizO) { 

pl + +; 
nl + +; 
sizO-; 

30 else if (sizl) { 

pO++; 
nO++; 
sizl-; 

35 else { 

if (xbml*p0-' A1&xbm[*pl-*A1) 

nm++; 
If(n0++ ==pp[0].x[iO]) 

sizO ~ pp[0].iili0++l; 
40 lf(nl++ == pp[l].x[il]) 

sizl =pp[l].n[il++]; 

pO++; 
pl++: 

/♦ pet homology: 

* if penalizing endgaps, base is the shorter seq 

* else, knock off overhangs and take shorter core 

50 •/ 

if (endgaps) 

Ix = (lenO < lenl)? lenO : lenl; 

else 

Ix = (Ix < ly)? Ix : ly; 
55 pet » ICQ *(doiible)nin/(double)U; 

ft)rintf(fx, "\n"); 

f^)rintfi(Cx, ' < %d match %s in anoverhip of %d: %.2f percent sinularityNn", 
nm, (nm 1)? : "es", Ix, pet); 

60 
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Table Ifcontn 

fprintf(fiE, " < gaps in first sequence: %d", gapx); « • .getlliat 

lf(gapx){ 

(void) sprintf(outx, " (%d %s%s)\ 

ngapx, (dna)? "base": "residue", (ngapx == 1)? "":"s"); 

fjprmtf(fx,"%s", outx); 

Q>rintf(£x, ", gaps in second sequence: ^d". gapy); 
if(gapy){ 

(void) sprimf(outx, " (%d %s%s)", 

Agapy, (dna)? "base": "residue", (ngapy ==» 1)? "":"$"); 
fprintf(fic,"%s",outx); 



} 

if (dna) 



else 



fprintf(fic, 

''\n< score: %d (match = %d, mismatch - %d, gap penalty = %d + %d per base)\n", 
smax. DMAT, DMIS. DINSO, DINSl); 



} 



^rintfCfe, 

"\n< score: %d (Dayhoff PAM 250 matrix, gap penalty %d + %dper residue)\n", 
smax. PINSO. PINSl); 
if (endgaps) 

4irintf(£K, 

"< endgaps penalized, leftendgap: %d %s%s, right endgap: %d %s%s\n", 
firstgap, (dna)? "base" : "residue", (firstgap 1)? "" : "s", 
lastgap, (dna)? "base" : "residue", (lastgap ==!)?"": "s"); 

else 

^rintfi(5c, "< endgaps not penalizedVn"); 



static nm; /* matches in core ~ for checking */ 

static Imax; /* lengdis of stripped file names 

static ij[2]; /*jnq[) index for a path */ 

static nc[2] ; /* number at start of current line *f 

static ni(2]; /* currem elem number ~ for gapping *f 

static siz[2]; 

static char *ps[2]; /* per to currem element *f 

static char *po[2]; ptr to next ou^ut char slot */ 

static char out[2][P_LINE]; /* output line */ 

static char star[P_LINrE]: /* set by starsO */ 

/* 

* print alignment of described in struct path ppQ 
♦/ 

static 

pr_aiign() pr_align 

{ 

int nn; /* char count */ ^ 

int more; '"^ 
i; 



for(i= 0, hnax = 0;i < 2;i++){ 
nn - stripname(namex[i]); 
if (ml > imax) 

Imax = nn; 

nc[i] = 1; 
m[i] = 1; 
siz[i] = ij[il = 0; 
ps[i] = seqx[il; 
po[i] = out[i]; 
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Table 1 fconn 

for (nn » nm = 0, more - 1; more; ) { .pr_aUgn 
for(i = more = 0; i < 2; i++) { 
/♦ 

* do we have more of this sequence? 
♦/ 

ir(!*ps[i]) 

continue; 



10 more++; 



15 } 



if (pp[i].spc) { /* leading space */ 
*po[i]++ ="; 
PpDLspc-; 



sif(si2[i]){ /* in a gap*/ 
*poIi] + + =*-•; 
siz[i]--; 



20 else { /* we're putting a seq element 

♦/ 

*po[il - *ps[i]; 
if(islower(*ps[il)) 

*ps[i] = toupper(*ps[i]); 

25 po[i] + + ; 

psli]++; 

/* 

* are we at next gsq;) for this se4? 
30 ♦/ 

if(ni[i]==pp[i].x[ijril]){ 
/• 

* we need to merge all gaps 

* at this location 
35 */ 

siz(i] = pp[i].n[ij[i] + +]; 
while (ni[i] = = pp[i].x[ij[i]]) 

si2(i]+=pp[il.nlij[i]++]; 

40 ni[ij++; 

} 

} 

if (++nn ==olen 1 1 !nioie&&nn){ 
dunq)blockO; 

45 for(i =0; i < 2; i++) 

pom = out(il; 

nn = 0; 

} 

} 

50 } 
/♦ 

* dump a block of lines, including numbers, stars: pr alignO 
♦/ . ~ 

55 static 

dumpbiocko dumpblock 

{ 

i; 



53 



60 for(i s=0;i < 2;i++) 

♦poli]" = '\0'; 
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Table 1 fcont>) 



10 



15 



(void) putc('\n', fx); 
for(i = 0;i < 2; i++){ 

lf(*out[i]&&(*out[i] ! = 
lf(i==0) 



•(poPB !=••)){ 



niuns(i); 
if(i ===0&&*out[l]) 
starsO; 

put]tne(i); 

if(i ==0&&*out[l]) 
Q}niitfi[fic, star); 

if(i== 1) 

iuims(i); 



•dumpblock 
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/* 

* put out a number line: dumpblockQ 
♦/ 

static 

nums(u) 

int ix; 



{ 



/* index in outQ holding seq line */ 



char nline[P_UNE]; 

register i, j; 

register char *pn, *p^, *iyy; 



for^pn = nline. i = 0; i < lmax+P_SPC; i++, im++) 
*pn = ; 

for (i = nc[ix], py = out[ix]; ^py; py + + . pn+ + ) { 

if(*py==" ll*py=='-*) 
•pn - : 

else{ 

if(i%10==0 II (i l&&EC(ix]!= 1»{ 
j = (i < 0)? -i : i; 
for (px = pn; j; j /«= 10. px-) 
•px=j%H>+ *o'; 

if(i <0) 

♦px « 



} 



} 
else 



*pn 



} 

*pn = '\0'; 
nc(ix] = i; 

for (pn = nline; *pn; pn+ +) 
(void) putc(*pn, fx); 
(vold)putcC\nMx); 



nums 



55 /• 

* put out a line (name, [num], seq, [num]): dumpblockQ 
♦/ 

static 
pu]line(ix) 

60 fait ix; { 



putline 
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pudine 



int 

register char 



i; 



*px; 



for(px = namex[ix]. i = 0; ♦px&&*px!= •:';px++, i++) 

(void) putc(*px, fx); 
for 0 i < Imax+P SPC; i++) 

(void)puteC \6t); 

/* these count from 1: 

* niO is current element (from 1) 

* ncO is mimber at start of current line 
♦/ 

for (px = out[ix]; ♦px; px+ +) 

(void) putc(*px&0x7F, fit); 
(void)putcC\n'. fit); 



/* 

* put a line of stars (seqs always in out[0], out[l]): dumpblockQ 
*/ 

static 



register char *pO, *pl, cx, *pK; 

If (!*out[0] 1 1 (♦out[0] *(po[0]) * ') 1 1 

!*out[i] 1 1 {*out[l] == • • && *(po[ll) = ='•)) 
return; 
px = star; 

for (i = Imax+P SPC; i; i~) 
*px + + ="; 

for(pO = oui[01. pi = outlH; ♦pi; pO++. pl + +) { 

if (isalpha(*pO) &A isalpha(*pl)) { 



starsO 
{ 



Stars 



bit 



i; 



if (xbm[*pO-*A']&xbm[*pl-'A*]) { 
cx = •*•; 
nm++; 



} 

ebeif(!dna&&_day[*pO-'A'][*pKA1 > 0) 




else 

cx = 
•px++ = cx; 



} 

*px++ = '\n'; 
*px = 'NO'; 
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/• WsJJ_lLiJ 

* strip path or prefix fiom pn, return len: pr alignO 
•/ 

static 

stripname(pn) stripname 

char •pn; /• fUe name (may be path) */ 

{ 

register char *px, *py; 



10 py = 0; 

for (px = pn; *px; px+ +) 
if(*px==V) 

py = px + 1; 

if(py) 

15 (void) strcpy(pn, py); 

Fetiini(strien^)); 



20 
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Table 1 fcontn 

/* 

* cleaimpO - cleanup any tmp file 

* getseqO - read in seq, set dna, len, maxlen 

* g_caUocO - callocO with error checldn 

* readjmpsO - get the good jmps, from tmp file if necessary 

* writejmpsO ~ write a filled array of jmps to a tmp file: nw() 
*/ 

^include "nw.h" 
delude <sys/file.h> 



char 
FILE 



*jname = "/tmp/homgXXXXXX"; 



lot cleanupO; 
long IseekO; 



/* tmp file for jmps*/ 
cleanup tatp file */ 



20 



25 



* remove any tmp file if we blow 
♦/ 

cleanup(i) 
{ 



uit 

if (5) 



exil(i); 



(void) unlink(jname); 



cleanup 



30 
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/* 

* read, return ptr to seq, set dna, len, maxlen 

* skip lines starting with '< \ or *>' 

* seq in upper or lower case 
♦/ 

char * 

getseq(file, len) 

ctaar *file; /* file name */ 
int *len; /* seq len •/ 



{ 



char 

roister char 

Int 

FILE 



line[1024]. *pseq: 
*px, *py; 
natgc, den; 



getseq 



if ((ft> = fopen{file,"r")) = = 0) { 

^rintfiCstderr/%s: can't read %s\n''. prog, file); 
exit(l); 

} 

tien = natgc = 0; 

whfle (fgetsdine, 1024, Q))) { 

lf(*linc==*;' ||*!ine=='<' ||»line"'>') 



for (px = line; *px != '\n*; px++) 

if (isupper(*px) 1 1 islower(«px)) 
tlen++; 

} 

if ((pseq = malloc((unsigned)(den+6))) 0) { 

Qmntfl[stderr,"%s: mallocO &iled to get %d bytes for %s\n", prog, den+6, file); 
exit(l); 

} 

pseq[0] = pseq[l] = pseq[2] = pseq[3] = 'XC; 
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•••getseq 

py = pseq + 4; 
♦len = tlen; 
rewind(fp); 

while (fgecs(line, 1024, fp)) { 

If (*line == || *line == || *line == •>') 
continue; 

for (px = line; *px != *\n*; px+ +) { 
if (isupper(*px)) 

♦py++ = 'px; 
else if (i5lower(*px)) 

♦py++ = toupper(*px); 
if (index("ATGCU".*(py-l))) 

natgc++; 

} 

} 

*py++ = -XO'; 

*py = 'NO'; 

(void) fblose(4>); 

dna = natgc > (tlen/3); 

retiini(pseq+4); 

} 

diar * 

g_calloc(msg, nx, sz) g.Call0C 
char *msg; /* program, calling routine */ 

int nx, sz; /* number and size of elements */ 



{ 



} 



char *px, *callocO; 

if ((px = calloc((uDsigned)nx, (imslgned)sz}} -= 0) { 
if(*msg){ 

^rintf^stderr, "%s: g^caUocQ Med %s (n=%d, sz=%d)Vn", prog, msg, nx, sz); 
exild); 

} 

} 

retuni(px); 



/* 

* get final jmps from dxO or (mp file, set ppQ, reset dmax: mainQ 
*/ 

readjmpso readljinps 

{ 

int fd » -1; 

int siz, iO, il; 

i,j,xx; 



tf(©{ 

(void) fcIose<Q); 

if ((fd = openOname. 0_RDONLY, 0)) < 0) { 

^rintf(stderr, "%s: can*t openO %s\n'', prog, jname); 
cleamip(l); 

} 

} 

for (i = X) = il =0, dmaxO ■= cfanax, xx = lenQ; : i+'i-) { 
whae(l){ 

for (i = <lx[diiiax].ijinp: j > = 0 && dx[diiiax].jp.x|j] > = xx; j-) 
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Table Ifconn 

*..read[jmps 

If (j < 0 && dx[dinaxl.offeei && fj) { 

(void) lseek(fd, dx[dmax] .offset, 0); 
(void) read(fd, (cbar *)&dx[dinax].jp, sizeof^struct jmp)); 
5 (void) read(fd« (char *)&dx[dmax].ofllset, sizeof(dx[dmax] .offset)); 

dx[dinax].ijinp ^ MAXJMP-1; 

} 

else 

break; 

10 } 

if(i > = JMPS){ 

fprintf(stdeiT, "%s: too many gaps in aligomentXa', prog); 
cteanupd); 

15 if(j> = 0){ 

siz = dx[draax].jp.ii|j]; 
XX - dx[dmax].jp.x[j]; 
dmax + = siz; 

if (siz < 0) { /* gap in second seq */ 

20 pp[l].n[il] = -siz; 

XX + = siz; 

/♦ id = XX - yy + lenl - 1 
*/ 

pp[l].x[il] = XX - dmax + lenl - 1; 
25 gapy++; 

ngapy -= siz; 
/* ignore MAXGAP wiien doing endgaps */ 

siz = (-siz < MAXGAP 1 1 endgaps)? *siz : MAXGAP; 
il ++; 

30 } 

else if (siz > 0){ /* gap in first seq */ 
pp[0].nl»] = siz; 
pp[0].x[iO] = xx; 
gapx++; 

35 ngapx += siz; 

/* ignore MAXGAP when doing endgaps V 

siz = (siz < MAXGAP 1 1 endgaps)? siz : MAXGAP; 
iO++; 

40 } ^ 

else 

break; 

} 

45 /• reverse the order of jmps 

*/ 

for(j=0. iO-;j < iO; iO~) { 

i = PpLOJ.nO]; pp[0].nOJ = pp[0].nli0]; pp[0],nli0] = i; 
i = Pp[0].xCj]: pp[0].xO] « pp[0].x(iO]; pp[0].x[i01 = i; 

50 } 

for(j = 0, il-sj < il;j + -l-, il -){ 

i = Pp[ll.nB]; pp[l].nm = pp[l].n[il]; pp[l].n[il] = i; 
i = PrtlLxDl; PP[l].xB] = pp[l].x[il]; ppm.x[il] = i; 

55 if(fd> = 0) 

(void) closeCfd); 

(void) unlinkQnaine); 

a = o; 

60 offiset = 0: 

> } 

59 
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Table Ifcontn 



/• 

* write a filled jmp struct offset of die prev one (if any): nwQ 
*/ 

wriiejnips(ix) 



writejmps 



int ix; 



char 



•mktempO; 



10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 



ir(mkteinp(jname) < 0) { 

fprintf(stderr, *%s: can't mktempO %s\a', prog, jname); 
cleanup(l); 



ir((Q = ft)pen(jname. "w")) == 0) { 

^rintfCstderr, *%s: can't write %sVn'', prog, jname); 
eidtd); 

> 

> 

(void) fWrite((cliar *)&dx[ix].jp, sizeof(struct jmp), I, Q); 
(void) (vmte((cliar *)&dx[ix],offset, sizeof(dx(ix].of!i5et), 1, Q); 
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PRO XXXXXXXXXXXXXXX (Lengtfi = 15 amino acids) 

Comparison Protein XXXXXYYYYYYY (Length = 12 amino acids) 

% amino acid sequence identity = 

(the number of identically matching amino acid residues between the two polypeptide sequences as determined 
by ALIGN-2) divided by (the total number of amino acid residues of the PRO polypeptide) = 

5 divided by 15 ^ 33.3% 
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PRO XXXXXXXXXX (Length = 10 amino acids) 

Con^arison Protein XXXXXYYYYYYZZYZ (Length = 15 amino acids) 

% amino acid sequence identity = 

(the number of identically matching amino acid residues between the two polypeptide sequences as determined 
by ALIGN-2) divided by (the total number of amino acid residues of the PRO polypeptide) = 

5 divided by 10 = 50% 
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Tabl e 4 

PRO-DNA NNNNNNNNNNNNNN (Length = 14 nucleotides) 

Comparison DNA NNNNNNLLLLLLLLLL (Length = 16 nucleotides) 

% nucleic acid sequence identity — 

(the number of identically matching nucleotides between the two nucleic acid sequences as determined by 
ALlGN-2) divided by (the total number of nucleotides of the PRO-DNA nucleic acid sequence) = 

6 divided by 14 =42.9% 



63 



wo 00/77037 



PCTAJSOO/14042 



Tables 

PRO-DNA NNNNNNNNNNNN (Length = 12 nucleotides) 

Comparison DNA NNNNLLLVV (Length = 9 nucleotides) 



5 % nucleic acid sequence identity = 



(the number of identically matching nucleotides between the two nucleic acid sequences as determined by 
ALIGN-2) divided by (the total number of nucleotides of the PRO-DNA nucleic acid sequence) = 



10 4 divided by 12 = 33.3% 
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n. Compositions and Methods of the Invention 

A, FuU-Lengdi PRO Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding 
polypeptides referred to in the present application as PRO polypeptides. In particular, cDNAs encoding 
various PRO polypeptides have been identified and isolated, as disclosed in further detail in the Examples 
5 below. It is noted that proteins produced in separate expression rounds may be given different PRO numbers 
but the UNQ number is unique for any given DNA and the encoded protein, and will not be changed. 
However, for sake of simplicity, in the present specification the protein encoded by the full length native 
nucleic acid molecules disclosed herein as well as all further native homologues and variants included in the 
foregoing definition of PRO, will be referred to as ''PRO/number", regardless of their origin or mode of 
10 preparation. 

As disclosed in Ae Examples below, various cDNA clones have been deposited widi the ATCC. The 
actual nucleotide sequences of those clones can readily be determined by the skilled artisan by sequencing of 
the deposited clone using routine mediods in the art. The predicted amino acid sequence can be determined 
from the nucleotide sequence using routine skill. For the PRO polypeptides and encoding nucleic acids 
15 described herein. Applicants have identified what is believed to be the reading frame best identifiable with the 
sequence information available at the time. 

1. Full-length VROm Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding 
20 polypq)tides referred to in die present implication as PR0196. In particular, ^plicants have identified and 
isolated cDNAs encoding a PR0196 polypeptide, as disclosed in further detail in the Exan9)les below. Using 
BLAST and FastA sequence alignment computer programs. Applicants found that a cDNA sequence encoding 
full-length native sequence PR0196 encodes for a polypeptide having an amino acid sequence which has 
identity with the anoino acid sequence of various TIE ligand polypq)tides. 

25 

2. Full-length PR0444 PolvDeptides 

The DNA26846-1397 clone was isolated from a human fetal lung library using a trapping technique 
which selects for nucleotide sequences encoding secreted proteins. Thus, the DNA26S46-1397 clone encodes 
a secreted foctor. As far as is known, the DNA26846-1397 sequence encodes a novel factor designated herein 
30 as PR0444. Although , using WU*BLAST2 sequence alignment computer programs, some sequence identities 
with known proteins were revealed. 

3. FuU-iencth PR0183 PtolvDefiddes 

The DNA28498 clone was isolated from a human tissue library. As ^ as is known, the DNA28498 
35 sequence encodes a novel foctor designated herein as PR0183. Although, usii^ WU-BLAST2 sequence 
alignment computer programs, some sequence idratities with known proteins were revealed. 
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4. Full-length PR0185 Poivpeptides 

The DNA28503 clone was isolated from a human tissue library. As far as is known, the DNA28503 
sequence encodes a novel factor designated herein as PR0185. Although, using WU-BLAST2 sequence 
alignment computer programs, some sequence identities with known proteins were revealed. 

5. Full-len^h PRO210 and PR0217 Poivpeptides 

The present invention provides, newly identified and isolated nucleotide sequences encoding 
polypeptides referred to in die present application as PRO210 and PR02i7. In particular. Applicants have 
identified and isolated cDNAs encoding a PRO210 and PR0217 polypeptide, as disclosed in further detail in 
the Examples below. Using BLAST (FastA format) sequence alignment computer programs. Applicants found 
that cDNAs sequence encoding full-length native sequence PRO210 and PR0217 have homologies to known 
proteins having EGF-lite domains. Accordingly, it is presendy believed diat the PRO210 and PR0217 
polypeptides disclosed in the present application is a newly identified member of the EGF-like family and 
possesses properties typical of the EGF-like protem family. 

6* Full-len^h PR0215 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding 
polypeptides referred to in the present application as PR02I5. In particular. Applicants have identified and 
isolated cDNAs encoding a PR0215 polypeptide, as disclosed in further detail in the Examples below. Using 
BLAST and FastA sequence alignment computer programs. Applicants found diat a cDNA sequence encoding 
full-lengdinative sequence PR02I5(^ownin Figure 11 and SEQ ID NO: 16) encodes for a polypeptide having 
an amino acid sequence ^ch has identity with the amino acid sequence of the SLIT protein precursor. 
PR0215 also has identity widi a leucine rich repeat protein. 

?• Full-length PR0242 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding 
polypeptides referred to in die present q>plication as PR0242. In particular, Applicants have identified and 
isolated cDNA encoding a PR0242 polypeptide, as disclosed in further detail in the Examples below. Using 
BLAST and FastA sequence alignment computer programs. Applicants found that a cDN A sequence encoding 
full-length native sequence PR0242 (shown in Figure IS and SEQ ID NO:23) has amino acid sequence identity 
withhuman macrophage inflammatoryprotein 1-alpha, rabbit macrophage inflammatory protein 1-beta, human 
LD78 and rabbit immune activation gene 2. Accordingly, it is presendy believed that PR0242 polypeptide 
disclosed in the present application is a newly identified member of the chemokine femily and possesses activity 
typical of die diemokine family. 

8. Full-length PR0 288 PtoivDeDtides 

The present invention provides newly identified and isolated PR0288 polypeptides. In particular. 
Applicants have identified and isolated various human PR0288 polypeptides. The properties and 
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characteristics of some of these PR0288 polypeptides are described in further detail in the Examples below. 
Based upon the properties and characteristics of the PR0288 polypeptides disclosed herein, it is Applicants' 
present belief that PR0288 is a member of the TNFR family, and particularly, is a receptor for ApO'2 ligand. 

9. FulNength PR0365 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding 
polypeptides referred to in the present application as PR0365. In particular, Applicants have identified and 
isolated cDNA encoding a PR0365 polypeptide, as disclosed in further detail in the Exanq>les below. Using 
BLAST and FastA sequence alignment computer programs. Applicants found that various portions of the 
PR0365 polypeptide have significant homology with the human 2-19 protein. Accordingly, it is presently 
believed that PR0365 polypeptide disclosed in the present application is a newly identified member of the 
human 2-19 protein family. 

10. Full-len^h PR01361 Polypeptides 

The DNA60783-1611 clone was isolated from a human B cell library. As far as is known, the 
DNA60783-1611 sequence encodes a novel factor designated herein as PR01361; using the WU-BLAST2 
sequence alignment computer program, no sequence identities to any known proteins were revealed. 

11. FulMength PRO1308 Polypeptides 

Using WU-BLAST2 sequence aligmnent.computer programs, it has been found that PROi308 shares 
certain amino acid sequence identity with the amino acid sequence of the foUistatin protein designated 
*'SS5369" in the Dayhoff database. Accordingly, it ispresently believed that PRO1308 disclosed in the present 
application is a newly identified member of die folUstatin protein family and may possess activity or properties 
typical of that ^unily of proteins. 

12. FuU-length PR01183 Polypeptides 

Using WU-BLAST2 sequence alignment computer programs, it has been found tiiat a full-length native 
sequence PR01183 (shown in Figure 26 and SEQ ID NO:52) has certain amino acid sequence identity with 
protoporphyrinogen oxidase. Accordingly, it is presently believed that PRO 11 83 disclosed in die present 
application is a newly identified member of the oxidase family and may possess enzymatic activity typical of 
oxidases. 

13. FulHength PR01272 Pblvpeiitidcs 

Usiqg WU-BLAST2 sequence aligmnem computer programs, it has been found that a full-length native 
sequence PR01272 (shown in Figure 28 and SEQ ID N0:S4) has certain amino acid sequence identity with 
cement gland-specific protein from Xenopus iaevb. Accordingly, it is presendy believed that PR01272 
disclosed in the present application is a newly identified mmber of the XAG family and may share at least one 
mechanism widi the XAG proteins. 
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14. Fuil-length PR01419 Polypeptides 

As fax as is known, the DNA7 1290- 1630 sequence encodes a novel factor designated herein as 
PR01419. Using WU-BLAST2 sequence alignment computer programs, minimal sequence identities to known 
proteins were revealed. 

15. FulMeneth PR04999 Polypeptides 

Using the ALIGN-2 sequence alignment computer program referenced above, it has been found that 
the fiilUlength native sequence PR04999 (shown in Figure 32 and SEQ ID NO:58) has certain amino acid 
sequence identity with UROM_HUM AN. Accordingly, it is presently believed that die PR04999 polypeptide 
disclosed in the present application is a newly identified member of the uromodulin protein femily and may 
possess one or more biological and/or immunological activities or properties typical of that protein family. 

16. yulHensMi PR0717Q Pt^lyp^ptide^ 

The DNA108722-2743 clone was isolated from a human library as described in the Examples below. 
As far as is known, the DN A 108722-2743 nucleotide sequence encodes a novel factor designated herein as 
PR07 1 70; using the ALIGN-2 sequence alignment computer program, no significant sequence identities to any 
known proteins were revealed. 

17. Full-length PR0248 Polvpeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding 
polypeptides referred to in the present application as PR0248. In particular, Applicants have identified and 
isolated cDNA encoding a PR0248 polypeptide, as disclosed in further detail in ttie Examples below. Using 
known programs such as BLAST and FastA sequence alignment computer programs, Applicants found diat 
a cDN A sequence encoding full-length native sequence PR0248 (amino acid sequence shown in Figure 36 and 
SEQ ID NO:65) has certain amino acid sequence identity with growth differentiation factor 3, from mouse and 
from homo sapiens. Accordingly, it is presently believed that PR0248 polypeptide disclosed in the present 
application is a newly identified member of the transforming growth factor p family and possesses growth and 
differentiation capabilities typical of the this family. 

18. FulHcngth PR0353 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding 
polypeptides referred to in the present application as PR0353. In particular, Applicants have identified and 
isolated cDNA encoding PR03S3 polypeptides, as disclosed in further detail in the Examples below. Using 
BLAST and, FastA sequence alignment computer programs, Applicants found that various portions of the 
PR0353 polyp^tides have certain homology with the human and mouse conqylement proteins. Accordingly, 
it is presently believed that the PR03S3 polypqitides disclosed in the present implication are newly identified 
members of the complement protein family and possesses the ability to effect the inflammation process as is 
typical of the complement family of proteins. 
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19. Full-length PR01318 and PRQ160Q Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding 
polypeptides referred to in the present application as PR01318 and PRO1600, to particular. Applicants have 
identified and isolated cDNAs encoding PR01318 and PROI600 polypeptides, as disclosed in further detail 
in the Examples below. Using BLAST and FastA sequence alignment computer programs, Applicants found 
5 that cDNA sequence encodmg full-length native sequence PR01318 and PRO1600 (shown in Figure 40 and 
SEQ ID NO:78 and Figure 42 and SEQ ID NO:80, respectively) have amino acid sequence identity with one 
or more chemokines. Accordingly, it is presently believed that the PR01318 and PRO1600 polypeptides 
disclosed in the present application are newly identified members of the chemokine family and possesses 
activity typical of the chemokine £amily. 

10 

20. Full-length PR0533 Falvpeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding 
polypeptides referred to in the present application as PR0533. In particular. Applicants have identified and 
isolated cDNA encoding a PR0533 polypeptide, as disclosed in further detail in the Examples below. Using 
15 BLAST-2 and FastA sequence alignment computer programs, Applicants found that a full-length native 
sequence PR0533 (shown in Figure 46 and SEQ ID NO: 86) has a Blast score of 509 and 53% amino acid 
sequence identity with fibroblast growth factor (FGF). Accordingly, it is presently believed tiiat PR0533 
disclosed in the present application is a newly identified member of the fibroblast growth factor family and may 
possess activity typical of such polypeptides. 

20 

21. FulMoigth PRO301 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding 
polypeptides referred to in the present s^pticaticm as PRO301 . In particular. Applicants have idratified and 
isolated cDNA encoding a PRO30I polypeptide, as disclosed in fiirther detail in the Examples below. Usmg 
25 BLAST and FastA sequence alignment computer programs. Applicants found that a full-length native sequence 
PRO301 (shown in Figure 48 and SEQ ID N0:91) has a Blast score of 246 corresponding to 30% amino acid 
sequence identity with human A33 antigen precursor. Accordingly, it is presently believed that PRO301 
disclosed in the present application is a newly identified member of the A33 antigen protein family and may 
be expressed in human neoplastic diseases such as colorectal cancer. 

30 

22. FiiU-leneth PR0187 Pdlvpieptides 

The present invention provides newly identified and isolated nucleotide sequences encoding 
polypeptides referred to m die presM implication as PR0187. Iii particular, Applicants have identified and 
isolated cDNA encoding a PR0187 polypeptide, as disclosed m fiulher detail m the Examples below. Using 
35 BLAST and FastA sequence alignment computer programs, Applicants found tiiat a full-length native sequence 
PR0187 (shown in Figure SO) has 74% amino acid sequence identic and BLAST score of 310 witii various 
androgen-induced growth factors and FGF-8. Accordingly, it is piesentiy believed that PR0187 polyp^tide 
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disclosed in the present application is a newly identified member of the FGF-8 protein family and may possess 
identify activity or property typical of the FGF-8-iike protein family. 

23* Full-length PR0337 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding 
5 polypeptides referred to in the present application as PR0337, In particular. Applicants have identified and 
isolated cDNA encoding a PR0337 polypeptide, as disclosed in further detail in die Examples below. Using 
BLAST, BLAST-2 and FastA sequence alignment computer programs. Applicants found that a full-length 
native sequence PR0337 has 97% amino acid sequence identity with rat neurotrimin, 85% sequence identity 
with chicken CEPU, 73% sequence identity with chicken G55, 59% homology with human LAMP and 84% 
10 homology with human OPCAM. Accordingly, it is presently believed that PR0337 disclosed in the present 
application is a newly identified member of the IgLON sub family of the immunoglobulin superfamily and may 
possess neurite growdi and differentiation potentiating properties. 

24. Full-length PR01411 Polypeptides 

15 As far as is known, the DNA59212-1627 sequence encodes a novel factor designated herein as 

PR0141 1 . However, using WU-BLAST2 sequence alignment computer programs, some sequence identities 
to known proteins were revealed. 

25. FulMength PR04356 Polypeptides 

20 Using WU-BLAST2 sequraice alignment conq>uter programs, it has been found tfiat a full-length native 

sequence PR04356 (shown in Figure 56 and SEQ ID NO: 108) has certain amino acid sequence identity with 
. metastasis associated GPI-anchored protein. Accordingly, it is presently believed that PR04356 disclosed in 
the present plication is a newly identified member of this family and shares similar mechanisms. 

25 26. Full-length PR0246 Pohrpeptides 

The present invention provides nev^y identified and isolated nucleotide sequences encoding 
polypeptides referred to in the present application as PR0246. In particular. Applicants have identified and 
isolated cDNA encoding a PR0246 polypeptide, as disclosed in further detail in the Examples below. Using 
BLAST and FastA sequence. alignmoit computer programs. Applicants fbund that a portion of the PR0246 

30 polypeptide has significant honK>logywidi the human cell surface protein HCAR. Accordingly, it is presenfiy 
believed that PR0246 polypeptide disclosed in die present application may be a newly identified membrane- 
bound virus receptor or tumor cell-specific antigen. 

27. FulMength PRQ265 Ptolvpentides 
35 The present invention provides newly identified and isolated nucleotide sequences encoding 

polypeptides referred to in the present application as PR0265. In particular, Applk:ants have identified and 
isolated cDNA encoding a PR0265 polypeptide, as disclosed in further detail in the Examples below. Using 
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programs such as BLAST and FastA sequence alignment computer programs. Applicants found that various 
portions of the PR0265 polypeptide have significant homology with the fibromodulin protein and fibromodulin 
precursor protein. Applicants have also found that the DNA encoding the PR0265 polypeptide has significant 
homology with platelet glycoprotein V, a member of the leucine rich related protein family involved in skin 
and wound repair. Accordingly, it is presently believed that PR0265 polypeptide disclosed in the present 
5 application is a newly identified member of the leucine rich repeat family and possesses protein protein binding 
capabilities, as well as be involved in skin and wound repair as typical of this family. 

28. Full-length PROm Ftolvpeiitides 

The present invention provides newly identified and isolated nucleotide sequences encoding 
10 polypq)tides referred to in the present application as PR094K In particular^ Applicants have identified and 
isolated cDNA encoding a PR0941 polypeptide, as disclosed in further detail in the Examples below. Using 
BLAST and FastA sequence alignment conq)uter programs* Applicants found that the PR0941 polypeptide has 
significant similarity to one or more cadherin proteins. Accordingly, it is presently believed that PR0941 
polypeptide disclosed in the present application is a newly identified cadherin homolog. 

15 

29. FulMenpth PRQ10096 PolvDeptides 

Using the ALIGN-2 sequence alignment computer program referenced above, it has been found that 
the fiill-lengtfa native sequence PRO10096 (shown in Figure 64 and SEQ ID NO: 126) has certain amino acid 
sequence identity with various interleukin-lO-related molecules. Accordingly, it is presendy believed diat the 
20 PRO 10096 polypeptide disclosed in the present application is a newly identified IL-10 homolog and may 
possess one or more biological and/or immunological activities or properties typical of that protein. 

30. FulHength PRO6003 Polypeptides 

The DNA83568-2692 clone was isolated firom a human fetal kidney library as described in the 
25 £xanq)les below. As far as is known, the DNA83568-2692 nucleotide sequence encodes a novel factor 
designated herein as PRO6003; using the ALIGN-2 sequence alignment computer program, no significant 
sequence identities to any known proteins were revealed. 

B. PRO Polvpeotide Variants 

30 In addition to the fiill-lengtfi native sequence PRO polypeptides described herein, it is contemplated 

that PRO variants can be prepared. PRO variants can be prq[>ared by introducing appropriate nucleotide 
changes into the PRO DNA, and/or by syndiesis of the desired PRO polypeptide. Those skilled in the art wiU 
appreciate d»t amino acid changes may alter post-translational processes of the PRO, such as changing the 
number or position of glycosylation sites or altermg the membrane anchoring characteristics. 

35 Variations in the native fiilUoigth sequence PRO or in various domains of the PRO described herein, 

can be made, for example, using any of die techniques and Adelines for conservative and non<onservative 
mutations set forth, for instance, in U.S. Patent No. 3,364,934. Variations may be a substinition, deletion or 

71 



wo 00/77037 PCTAJSOO/14042 

insertion of one or more codons encoding the PRO that results in a change in the amino acid sequence of the 
PRO as compared with the native sequence PRO. Optionally the variation is by substitution of at least one 
amino acid with any other amino acid in one or more of the domains of the PRO. Guidance in determining 
which amino acid residue may be inserted, substituted or deleted without adversely affecting the desired activity 
may be found by comparing the sequence of the PRO with that of homologous known protein molecules and 
5 minimizing the number of amino acid sequence changes made in regions of high homology. Amino acid 
substitutions can be the result of replacing one amino acid with another amino acid having similar structural 
and/or chemical properties, such as the replacement of a leucine with a serine, i.e., conservative amino acid 
replacements. Insertions or deletions may optionally be in the range of about 1 to 5 amino acids. The variation 
allowed may be detennined by systematically making insertions, deletions or substitutions of amino acids in 
10 the sequence and testii^ the resulting variants for activity exhibited by the fiill-lei^th or mature native 
sequence. 

PRO polypeptide fragments are provided herein. Such fragments may be truncated at the N-terminus 
or C-terminus, or may lack internal residues, for example, when compared with a full length native protein. 
Certain fragments lack amino acid residues that are not essential for a desired biological activity of the PRO 
IS polyp^tide. 

PRO fragments may be prepared by any of a number of conventional techniques. Desired peptide 
fragments may be chemically synthesized. An alternative approach involves generating PRO fragments by 
enzymatic digestion, e.g. , by treating the protein with an em^e known to cleave proteins at sites defined by 
particular amino acid residues, or by digesting the DNA with suitable restriction enzymes and isolating the 
20 desired fragment. Yet another suitable technique involves isolating and amplifying a DNA fragment encoding 
adesired polypeptide fragment, by polymerase chain reaction (PGR). Oligonucleotides tiiat defme the desired 
termini of the DNA fragment are employed at tiie 5* and 3' primers in the PGR. Preferably, PRO polypeptide 
fragments share at least one biological and/or immunological activity with the native PRO polypeptide disclosed 
herein. » 

25 In particular embodiments, conservative substitutions of interest are shown in Table 6 under the 

heading of preferred substitutions. If such substitutions result in a change in biological activity, then more 
substantial changes, denominated exemplary substitutions in Table 6, or as further described below in reference 
to amino acid classes, are introduced and the products screened. 
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Table 6 



Original 


Exemplary 


Preferred 


Residue 


Substitutions 


Substitutions 


Ala (A) 


val; leu; ile 


val 


Ar2 (R) 


Ivs* 2ln: asn 


lys 


Asn (N^ 


ffin' his* Ivs" arff 

*J^t 


&ln 


Asn <Ty\ 


51U 


slu 


Cvs (O 


ser 


ser 


Gin (O) 

will 


asn 


asn 


Olii ^P^ 

\JlU \dj 


asp 


asp 


GIv ^G^ 


nrn* flia 


ala 


His rfn 


jisn* ffln* Ivs* arc 

aoii| gt'-i'^ */^> "■■g 


ar^ 


lie 


leii' val* met* ala* nhe* 






nnrlpiicinp 


leu 


Leu (L.^ 


norleucine* ile* val* 






met* ala* nhe 


ile 


! vc {K\ 


2ir<y* crin* iicn 
<l*gt gUlj <*^" 




IViCl 




leu 


Phe(F) 


leu; val; ile; ala; tyr 


leu 


Pro(P) 


ala 


ala 


Ser (S) 


thr 


thr 


Thr(T) 


ser 


ser 


Trp(W) 


tyr; phe 


tyr 


Tyr(Y) 


trp; phe; thr; ser 


phe 


Val(V) 


ile; leu; met; phe; 






ala; norleucine 


leu 



10 



15 



20 



25 



Substantial modifications in function or immunological identity of the PRO polypeptide are 
30 accon^lished by selecting substitutions diat differ significantly in their effect on maintaining (a) the structure 
of the polypeptide backbone in die area of the substitution, for example, as a sheet or helical conformation, 
(b) the charge or hydrophobicity of the molecule at the targ^ site, or (c) die bulk of the side chain. Naturally 
occurring residues are divided into groups based on common side-chain properties: 
(1) hydrophobic: norleucine, met, ala, val, leu, ile; 
35 (2) neutral hydrophilic: cys, ser, thr; 

(3) acidic: asp, glu; 

(4) basic: asn, gin, his, lys, arg; 

(5) residues diat influence chain orientation: gly, pro; and 

(6) aromatic: trp, tyr, phe. 

40 Non-conservative substitutions will entail exchanging a member of one of diese classes for anotfier 

class. Such substituted residues also nuy be introduced into the conservative substitution sites or, more 
preferably, into the remaining (non-<:onserved) sites. 

Hie variations can be made using methods known in the art such as oligonucleotide-mediated (site- 
directed) mutagenesis, alanine scanning, and PGR mutagenesis. Site-directed mutagenesis [Carter etal.,£llicL 

45 Acids Res. . 13:433 1 (1986); Zoller et al. , NucL Acids Res. . 12:6487 (1987)], cassette mutagenesis [Wells et 
al. , Gene . M:3 15 (1985)], restriction selection mutagenesis [Wells et al. , Philos. Trans. R. Soc. Lon don SerA. 
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317:415 (1986)] or other known techniques can be performed on the cloned DNA to produce the PRO variant 
DNA. 

Scanning amino acid analysis can also be employed to identify one or more amino acids along a 
contiguous sequence. Among the preferred scanning amino acids are relatively small, neutral amino acids. 
Such amino acids include alanine, glycine, serine, and cysteine. Alanine is typically a preferred scanning 
amino acid among this group because it eliminates the side-chain beyond the beta-carbon and is less likely to 
alter the main-chain conformation of the variant [Cunningham and Wells, Science , 244: 1081-1085 (1989)]. 
Alanine is also typically preferred because it is the most conunon amino acid. Further, it is frequently found 
in both buried and exposed positions [Creighton. The Proteins . (W.H. Freeman & Co., N.Y.); Cholhia, L 
Mol.Biol. . 150 :1 (1976)]. Ifalanine substitution does not yield adequate amounts of variant, an isoteric amino 
acid can be used. 

C. Modifications Qf PRO 

Covalent modifications of PRO are included within the scope of this invention. One type of covalent 
modification includes reacting targeted amino acid residues of a PRO polypeptide with an organic derivatizing 
agent that is capable of reacting with selected side chains or the N- or C- tenninal residues of the PRO. 
Derivatization with bifunctional agents is useful, for instance, for crosslinking PRO to a water-insoluble 
support matrix or surface for use in the method for purifying anti-PRO antibodies, and vice-versa. Commonly 
used crosslinking agents include, e.g., l,l-bis(diazoacetyl)-2-phenylethane, glutaraldehyde, N- 
hydroxysuccinimide esters, for example, esters with 4*azidosalicylic acid, homobifunctional imidoesters, 
including disuccinimidyl esters such as 3,3*-dithiobis(succmimidylpropionatB), bifunctional maleimides such 
as bis-N-maleinudo-US-octane and agents such as methyl-3-[(p-azidophenyl)dithio]propioimidate. 

Odier modifications include deamidation of glutaminyl and asparaginyl residues to die corresponding 
glutamyl and aspartyl residues, respectively, hydroxylation of proline and lysine, phosphorylation of hydroxyl 
groups of seryl or tfareonyl residues, methylation of the a-amino groups of lysine, arginine, and histidine side 
chains IT.E. Creighton, Proteins: Structure and Molecular Properties . W.H. Freeman & Co., San Francisco, 
pp. 79-86 (1983)], acetylation of the N-terminal amine, and amidation of any C-terminal carboxyl group. 

Another type of covalent modification of the PRO polypeptide included within the scope of this 
invention comprises altering the native glycosylation pattern of the polypeptide. "Altering the native 
glycosylation pattern" is intended for purposes herein to mean deleting one or more cartK>hydrate moieties 
found in native sequence PRO (either by removing the underlying glycosylation site or by deleting the 
glycosylation by chemical and/or em^matic means), and/or adding one or more glycosylation sites diat are not 
present in the native sequence PRO. In addition, the phrase includes qualitative changes in die glycosylation 
of the native proteins, involving a change in the nature and proportions of the various carbohydrate moieties 
present. 

Addition of glycosylation sites to die PRO polypeptide may be acoonq>lished by altering die amino 
acid sequence. The alteration may be made, for example, by die addition of, or substitution by, one or more 
serine or threonine residues to die native sequence PRO (for 04inked glycosylation sites). The PRO ammo 
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acid sequence may optionally be altered through changes at die DNA level, particularly by mutating the DNA 
encoding die PRO polypeptide at preselected bases such that codons are generated that will translate into the 
desired amino acids. 

Another means of increasing the number of carbohydrate moieties on die PRO polypeptide is by 
chemical or enzymatic coupling of glycosides to the polypeptide. Such methods are described in the art, e.g., 
5 in WO 87/05330 published 1 1 September 1987, and in Aplin and Wriston, CRC Crit. Rev. Biochem. . pp. 259- 
306 (1981). 

Removal of carbohydrate moieties present on the PRO polypeptide may be accomplished chemically 
or enzymatically or by mutational substitution of codons encoding for amino acid residues that serve as targets 
for glycosylatioii. Chemical deglycosylation techniques are known in the art and described, for instance, by 

10 Hakimuddin, et al.. Arch. Biochem. Bionhvs. . 2^2:52 (1987) and by Edge et al.. Anal. Bjgchem,, UJ: 131 
(1981). Enzymatic cleavage of carbohydrate moieties on polypeptides can be achieved by die use of a variety 
of endo- and exo-glycosidases as described by Thotakura et al.. Meth. Enzvmol. . 138:350 (1987). 

Anottier type of covalent modification of PRO comprises linking die PRO polypeptide to one of a 
variety of nonproteinaceous polymers, e.g., polyediylene glycol (PEG), polypropylene glycol, or 

15 polyoxyalkylenes, in the manner set forth in U.S. Patent Nos. 4,640.835; 4,496,689; 4,301 , 144; 4.670,417; 
4,791,192 or 4,179.337. 

The PRO of the present invention may also be modified in a way to form a chimeric molecule 
comprising PRO fused to another, heterologous polypeptide or amino acid sequence. 

In one embodiment, such a chimeric molecule comprises a fusion of the PRO with a tag polypeptide 

20 which provides an epitope to vduch an anti-tag antibody can selectively bind. The epitope tag is generally 
placed at the amino- or carboxyl- termmus of the PRO. The presence of such q)itope-tagged forms of tiie PRO 
can be detected using an antibody against the tag polypeptide. Also, provision of the epitope tag enables the 
PRO to be readily purified by affinity purification using an anti-tag antibody or anodier type of affinity matrix 
that binds to the epitope tag. Various tag polypeptides and their respective antibodies are well known in the 

25 art. Examples include poly-histidine (poly-his) or poly-histidine-glycine (poly-his-gly) tags; the flu HA tag 
polypeptide and its antibody 12CA5 [Field et al., Mol. Cell. Biol. . 3:2159-2165 (1988)]; the c-myc tag and 
die 8F9, 3C7, 6E10, 04, B7 and 9E10 antibodies diereto [Evan et al., Molecular and Cellular Bioloev . 
2:3610-3616 (1985)]; and die Herpes Simplex virus glycoprotein D (gD) tag and its antibody [Paborslgr et al.. 
Protein Engineering . 3(6):547-553 (1990)], Ottier Ug polypeptides include the Flag-peptide [Hopp et al„ r 

30 BioTechnology . fi: 1204-1210 (1988)1; the KT3 epitope peptide [Martin et al.. Science, 2SS: 192-194 (1992)]; 
an a-tubulin epitope peptide [Skinner et al., J. Biol. Chem. . 26§: 15163-15166 (1991)]; and the T7 gene 10 
protein pqptide tag [Lutz-Freyermutii et al., Proc. Nati. Ac ad. Sci. USA. 22:6393-6397 (1990)]. 

In an alternative embodhoient, die chimeric molecule may comprise a fusion of die PRO widi an 
immunoglobulin or a particular region of an immunoglobulin. For a bivalent form of the chimeric molecule 

35 (also referred to as an "inununoadhesin"), such a fusion could be to the Fc region of an IgG molecule. The 
Ig fusions preferably include die substitution of a soluble (transmembrane domam deleted or inactivated) form 
of a PRO polypeptide in place of at least one variable region within an Ig molecule. In a particularly preferred 
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embodiment, the immunoglobulin fusion includes the hinge, CH2 and CH3, or the hinge. CHI , CH2 and CH3 
regions of an IgG 1 molecule. For the production of immunoglobulin fusions see also US Patent No . 5 ,428, 1 30 
issued June 27, 1995. 



D. Preparation of PRO 

5 The description below relates primarily to production of PRO by culturing cells transformed or 

transfected with a vector containing PRO nucleic acid. It is, of course, contenq)lated that alternative methods, 
which are well known in the art, may be employed to prepare PRO. For instance, the PRO sequence, or 
portions thereof, may be produced by direct peptide synthesis using solid-phase techniques [see, e.g. , Stewart 
et al., Solid-Phase Peptide Synthesis . W.H. Freeman Co., San Francisco, CA (1969); Merrifield, J. Am. 
10 Chem. Soc . 85:2149-2154 (1963)]. In vitro protein synthesis may be performed using manual techniques or 
by automation. Automated synthesis may be acconq)lished, for instance, using an Applied Biosystems Peptide 
Synthesizer (Foster City, CA) using manufecturer*s instructions. Various ponions of the PRO may be 
chemically synthesized separately and combined using chemical or enzymatic methods to produce the fidl- 
lengdi PRO. 

15 

1. Isolation of DNA Encoding PRO 
DNA encoding PRO may be obtained from a cDNA library prepared from tissue believed to possess 
the PRO mRNA and to express it at a detectable level. Accordingly, human PRO DNA can be conveniently 
obtained from a cDNA library prq)ared from human tissue, such as described in the Examples. The PRO- 
20 encoding gene may also be obtained from a genomic library or by known synthetic procedures (e.g. , automated 
nucleic acid syndiesis). 

Libraries can be screened with probes (such as antibodies to the PRO or oligonucleotides of at least 
about 20-80 bases) designed to identify die gene of interest or the protein encoded by it. Screening the cDNA 
or genomic library with the selected probe may be conducted using standard procedures, such as described in 

25 Sambrooketal.. Molecular Cloning: A Laboratory Manual (New York: Cold Spring Harbor Laboratory Press, 
1989). An alternative means to isolate the gene encoding PRO is to use PCR methodology [Sambrook et al., 
supra : Dieffenbach et al., PCR Primer: A Laboratory Manual (Cold Spring Harbor Laboratory Press, 1995)]. 

The Examples below describe techniques for screening a cDNA library. The oligonucleotide 
sequences selected as probes should be of sufficient lengtil and sufficiently unambiguous diat £alse positives 

30 are minimized. The oligonucleotide is preferably labeled such that it can be detected upon hybridization to 
DNA in the library being screened. Methods of labeling are well known in the art, and include the use of 
radiolabels like ^-labeled ATP, biotinylation or enzyme labeling. Hybridization conditions, including 
moderate stringency and high stringency, are provided in Sambrook et at., sunra . 

Sequ^ices identified in such library screening methods can be con^^ared and aligned to other known 

35 sequences deposited and available in public databases such as GenBank or other private sequence databases. 
Sequence identity (at either the amino acid or nucleotide level) widiin defined regions of the molecule or across 
the frdl-length sequence can be determined using methods known in the art and as described herein. 
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Nucleic acid having protein coding sequence may be obtained by screening selected cDN A or genomic 
libraries using the deduced amino acid sequence disclosed herein for the first time, and, if necessary, using 
conventional primer extension procedures as described in Sambrook et al., supra , to detect precursors and 
processing intermediates of mRNA that may not have been reverse-transcribed into cDNA, 

5 2. Selection and Transformation of Host Cells 

Host cells are transfected or transformed with expression or clonmg vectors described herein for PRO 
production and cultured in conventional nutrient media modified as appropriate for inducing promoters, 
selecting transformants, or anq>lifying the genes encoding the desired sequences. The culture conditions, such 
as media, temperature, pH and the like, can be selected by the skilled artisan without undue experimentation. 
10 In general, principles, protocols, and practical techniques for maximizing the productivity of cell cultures can 
be found in Mammalian Cell Biotedmolo^: a Practical Approadi . M. Butler, ed. (IRL Press, 1991) and 
Sambrook et al. , supra . 

Methods of eukaryotic cell transfection and prokaryotic cell transformation are known to the ordinarily 
skilled artisan, for example, CaCl2, CaP04, liposome-mediated and electroporation. Depending on the host 

15 cell used, transformation is performed using standard techniques appropriate to such cells. The calcium 
treatment employing calcium chloride, as described in Sambrook et al. , supra , or electroporation is generally 
used for prokaryotes. Infection with Agrobacteiium tumefaciens is used for transformation of certain plant 
cells, as described by Shaw et al.. Gene . 22:315 (1983) and WO 89/05859 published 29 June 1989. For 
mammalian cells widiout such cell walls, die calcium phosphate precipitation method of Graham and van der 

20 Eb, Virology . ^:456-457 (1978) can be employed. General aspects of mammalian ceil host system 
transfoctions have been described in U.S. Patent No. 4,399,216. Transformations into yeast are typically 
carried out accordiog to the method of Van Solingen et al., J. Bact. . 12Q:946 (1977) and Hsiao et al., Proc. 
Nad. Acad. Sci. (USA) . 7§:3829 (1979). However, other mediods for introducing DNA into cells, such as 
by nuclear microinjection, electroporation, bacterial protoplast fusion with intact cells, or polycations, e.g., 

25 polybrene, polyomithine, may also be used. For various techniques for transforming mammalian cells, see 
Keownet al. . Methods in Enzvmology . 185:527-537 (1990) and Mansour et ai.. Nature . 336:348-352 (1988). 

Suitable host cells for cloning or expressing the DNA in the vectors herein include prokaryote, yeast, 
or higher eukaryote cells. Suitable prokaryotes include but are not limited to eubacteria, such as Gram- 
negative or Giam-positive organisms, for example, Enterobacteriaceae such as E. coU. Various E, coU strains 

30 are pubUdy available, such as £. coH K12 strain MM294 (ATCC 31,446); E. coU X1776 (ATCC 31,537); 
E, coU strain W3110 (ATCC 27,325) and K5 772 (ATCC 53.635). Other suitable prokaryotic host cells 
include Enterobacteriaceae such as Escherichia^ e.g., E. coU, Enterobacter^ Erwinia, Klebsiella^ Proteus, 
Salmonella, e.g. , Salmonella typhimwiwn, Serratia, e.g. , Serrada marcescans, and Shigella, as well as Bacilli 
suchasB.5i4^tffoandB. (ictou>bfmu (e.g., B.fic^/oi7iu541P disclosed 12i^ril 

35 1989), Pseudomonas such as P. aeruginosa, and Streptomyces. These examples are illustrative rather than 
limiting. Strain W3 1 10 is one particularly preferred host or parent host because it is a common host strain for 
recombinant DNA product fermentations. Preferably, the host cell secretes minimal amounts of proteolytic 
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enzymes. For example, strain W31 10 may be modified to effect a genetic mutation in the genes encoding 
proteins endogenous to the host, with examples of such hosts including E. coli W3 1 10 strain 1 A2, which has 
the complete genotype tonA ; E, coli W31 10 strain 9E4, which has the complete genotype tonA ptr3; E. coli 
W3110 strain 27C7 (ATCC 55.244), which has the complete genotype tonA ptrS phoA El 5 (QrgF-lac)169 
degP ompTkaif \ E. coli W3110 strain 37D6, which has the complete genotype tonA ptr3 phoA EI 5 (orgF- 
lac)I69 degP ompT rbsJilvG kan'\ E. coli W31 10 strain 40B4, which is strain 37D6 with a non-kanamycin 
resistant degP deletion mutation; and an E. coli strain having mutant periplasmic protease disclosed in U.S. 
Patent No. 4,946,783 issued 7 August 1990. Alternatively, in ydtro methods of cloning, e.g., PGR or other 
nucleic acid polymerase reactions, are suitable. 

In addition to prokaryotes, eukaryotic microbes such as filamentous fungi or yeast are suitable cloning 
or e3q>ression hosts for PRO-encoding vectors. Saccharomyces cerevisiae is a commonly used lower 
eukaryotic host microorganism. Odiers include Schizosaccharowyces pombe (Beach and Nurse, Nature . 290: 
140 [1981]; EP 139,383 published 2 May 1985); Kluyveron^ces hosts (U.S. Patent No, 4.943,529; Heer et 
at.. Bio/Technology . 9:968-975 (1991)) such as, e.g., tec/w(MW98-8C, CBS683, CBS4574; Louvencourt 
et al., J. Bacteriol. . 154(2):737-742 [1983]), K.fragiUs (ATCC 12.424). K, bulgaricus (ATCC 16,045), K. 
wickeramii (ATCC 24,178). K, waltii (ATCC 56.500), K, drosophilarum (ATCC 36,906; Van den Berg et 
al., Bio/Technology . 8:135 (1990)). thermotolerans, and K. marxianus; yarrowia (EP 402,226); Pichia 
pastoris (EP 183,070; Sreekrishna et al., J. Basic Microbiol. . 28:265-278 [1988]); Candida; Tnchoderma 
reesia (EP 244,234); Neurospom crassa (Case et al.. Proc. Natl. Acad. Sci. USA . 76:5259-5263 [1979]); 
Schwamdomyces such as Schmnmon^ces occidentalis (EP 394,538 published 31 October 1990); and 
filamentous fungi such as, e.g., Nmro^ra, PeniciUium, Tofypodadiwn (WO 91/00357 published 10 Januaiy 
1991), andi4^rgi7/iu hosts such aSi4. niVft^tomfBallanceetal.. Biochem. BioDhvs. Res. Commun. . 112:284- 
289 [1983]; Tilbumet al., Gene. 26:205-221 [1983]; Yeltonet al., Proc. Nad. Ac ad.. Sci. USA. 81: 1470- 
1474 [1984]) and A. niger (KeUy and Hynes. EMBOL , 4:475-479 [1985]). Methylotropic yeasts are suitable 
herein and include, but are not limited to, yeast capable of growth on methanol selected from the genera 
consisting of Hansenula, Candida, Kloeckera, Pichia, Saccharomyces, Toruiopsis, and Rhodotorula, A list 
of specific species that are exemplary of this class of yeasts may be found in C. Anthony, The Biochemistrv 
ofMethvlotroDhs . 269 (1982). 

Suitable host cells for the expression of glycosylated PRO are derived from multicellular organisms. 
Examples of invertebrate cells include insect cells such as Drosophila S2 and Spodoptera Sf9, as well as plam 
cells. Examples of useful mammalian host cell lines include Chinese hamster ovary (CHO) and COS cells. 
More specific examples mclude monkey kidney CVl line transformed by SV40 (COS-7, ATCC CRL 1651); 
human embryonic kidney line (293 or 293 cells subcloned for growth in suspension culture, Graham et al., 
J. Gen VtfoL . 36:59 (1977)); Chinese hamster ovary cellsZ-DHFR (CHO, Urlaub and Chasin, proc. Nad. 
Acad. Sci. USA . 77:4216 (1980)); mouse Sertoli cells (TM4, Mather, Biol. Reprod. . 23:243-251 (1980)); 
human lung cells (W138, ATCC CCL 75); human liver cells (Hep G2, HB 8065); and mouse mammary tumor 
(MMT 060562, ATCC CCL51). The selection of die appropriate host cell is deemed U> be within the skill in 
die art. 



78 



wo 00/77037 PCTAJSOO/14042 

3. Selection and Use of a Replicable Vector 
The nucleic acid (e.g., cDNA or genomic DNA) encoding PRO may be inserted into a replicable 
vector for cloning (amplification of die DNA) or for expression. Various vectors are publicly available. The 
vector may, for example, be in the form of a plasmid, cosmid, viral particle, or phage. The appropriate 
nucleic acid sequence may be inserted into the vector by a variety of procedures. In general, DNA is inserted 
5 into an appropriate restriction endonuclease site(s) using techniques known in the art. Vector components 
generally include, but are not limited to, one or more of a signal sequence, an origin of replication, one or 
more marker genes, an enhancer element, a promoter, and a transcription termination sequence. Construction 
of suitable vectors containing one or more of these components employs standard ligation techniques which 
are known to the skilled artisan. 

10 The PRO may be produced lecombinantly not only directly, but also as a fusion polyp^tide with a 

heterologous polypeptide, whic^ may be a signal sequence or other polypeptide having a specific cleavage site 
at the N-terminus of the mature protein or polypeptide. In general, the signal sequence may be a component 
of the vector, or it may be a part of the PRO-encoding DNA that is inserted into the vector. The signal 
sequence may be a prokaryotic signal sequence selected, for exanq)le, from the group of the alkaline 

15 phosphatase, penicillinase, Ipp, or heat-stable enterotoxin II leaders. For yeast secretion the signal sequence 
may be, e.g. , the yeast invertase leader, alpha factor leader (including Saccharomyces and Kluyveromyces a- 
factor leaders, the latter described in U.S. Patent No. 5,010,182), or acid phosphatase leader, the C. albicans 
glucoamylase leader (EP 362, 179 published 4 April 1990), or the signal described in WO 90/13646 published 
15 November 1990. In mammalian cell expression, manunalian signal sequences may be used to direct 

20 secretion of the protein, such as signal sequences from secreted polypeptides of the same or related species, 
as well as viral secretory leadm. 

Both expression and cloning vectors contain a nucleic acid sequ^ice that enables the vector to replicate 
in one or more selected host cells. Such sequences aro well known for a variety of bacteria, yeast, and viruses. 
The origin of replication from the plasmid pBR322 is suitable for most Gram-negative bacteria, the 2(i plasmid 

25 origin is suitable for yeast, and various viral origins (SV40, polyoma, adenovirus, VSV or BPV) are useful 
for cloning vectors in mammalian cells. 

Expression and cloning vectors will typically contain a selection gene, also termed a selectable marker. 
Typical selection genes encode proteins that (a) confer resistance to antibiotics or other toxins, e.g. , ampicillin, 
neomycin, methotrexate, or tetracycline, (b) complement auxotrophic deficiencies, or (c) supply critical 

30 nutrients not available from con4)lex media, e.g. , the gene encoding D-alanine racemase for BadUL 

An example of suitable selectable markers for mammalian cells are those diat enable the identification 
of cells competent to take up the PRO-encoding nucleic acid, such as DHFR or thymidine kinase. An 
appropriate host cell when wild-type DHFR is employed is the CHO ceU line deficient in DHFR activity, 
prepared and propagated as described by Urlaub et al., Proc. Natl. Ac ad. Sci. USA. 77:4216 (1980). A 

35 suitable selection gene for use in yeast is the trpl gene present in the yeast plasmid YRp7 [Stinchcomb et al„ 
Nature . 282:39 (1979); Kingsman et al., Gene. 7:141 (1979); Tschemper et al., G^, 10:157 (1980)]. Hie 
tfpl gene provides a selection marker for a mutant strain of yeast lacking the ability to grow in tryptophan, 
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for example, ATCC No. 44076 or PEP4.1 [Jones, Genetics . 85:12 (1977)]. 

Expression and cloning vectors usually contain a promoter operably linked to the PRO-encoding 
nucleic acid sequence to direct mRNA synthesis. Promoters recognized by a variety of potential host cells are 
well known. Promoters suitable for use with prokaryotic hosts include the P-lactamase and lactose promoter 
systems [Chang et al.. Nature . 275 :615 (1978); Goeddel et al.. Nature . 281 :544 (1979)], alkaline phosphatase, 
5 a tryptophan (trp) promoter system [Goeddel. Nucleic Acids Res. . 8:4057 (1980); EP 36,776], and hybrid 
promoters such as the tac promoter [deBoer et al., Proc. Natl. Acad. Sci. USA. 80:21-25 (1983)]. Promoters 
for use in bacterial systems also will contain a Shine-Dalgamo (S.D.) sequence operably linked to the DNA 
encoding PRO. 

Examples of suitable promoting sequences for use with yeast hosts include the promoters for 3- 

10 phosphoglycerate kinase [Hitzemanet al. , J.Biol.Cniem. . 255:2073 (1980)] or other glycolytic enzymes [Hess 
et al., J. Adv. Enzvme Reg. . 7:149 (1968); HoUand, Biochemistry. 17:4900 (1978)], such as enolase, 
glyceraldehyde-3-phosphate dehydrogenase, hexokinase, pyruvate decarboxylase, phosphofructokinase, 
glucose-6-phosphate isomerase, 3-phosphoglycerate mutase, pyruvate kinase, triosephosphate isomerase, 
phosphoglucose isomerase, and glucokinase. 

15 Other yeast promoters, v/bich are inducible promoters having die additional advantage of transcription 

controlled by growth conditions, are the promoter regions for alcohol dehydrogenase 2, isocytochrome C. acid 
phosphatase, degradative enzymes associated with nitrogen metabolism, metallotfaionein, glyceraldehyde-3- 
phosphate dehydrogenase, and enzymes responsible for maltose and galactose utilization. Suitable vectors and 
promoters for use in yeast expression are further described in EP 73,657. 

20 PRO transcription firom vectors in mammalian host cells is controlled, for example, by promoters 

obtained from the genomes of viruses such as polyoma virus, fowipox virus (UK 2,21 1 ,504 publi^ed 5 July 
. 1989), adenovirus (such as Adenovirus 2), bovine papilloma virus, avian sarcoma virus, cytomegalovirus, a 
retrovirus, hepatitis-B virus and Simian Virus 40 (SV40), from heterologous manmialian promoters, e.g., the 
actin promoter or an unmunoglobulin promoter, and from heat-shock promoters, provided such promoters are 

25 compatible with the host cell syst^ns. 

Transcription of a DNA encoding the PRO by higher eukaryotes may be increased by inserting an 
enhancer sequence into die vector. Enhancers are cis-acting elements of DNA, usually about from 10 to 300 
bp, diat act on a promoter to increase its transcription. Many enhancer sequences are now known from 
mammalian genes (globin. elastase, albumin, a-fetoprotein, and insulin). Typically, however, one will use 

30 an enhancer from a eukaiyotic cell virus. Exanq)les include the SV40 enhancer on the late side of the 
replication origin (bp 100-270), the cytomegatovirus early promoter enhancer, the polyoma enhancer on the 
late side of the replication origin, and adenovirus enhancers. The enhancer nay be spliced into the vector at 
a position 5* or 3* to flie PRO coding sequence, but is preferably located at a site 5* from the promoter. 

Expression vectors used in eukaryotic host cells (yeast, fungi, insect, plant, animal, human, or 

35 nucleated cells fit)m other multicellular organisms) wll also contain sequences necessary for die termination 
of transcription and for stabilizing the mRNA. Such sequences are commonly available from the 5* and, 
occasionally 3 *, untranslated regions of eukaryotic or viral DNAs or cDNAs. These regions contain nucleotide 
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segments transcribed as polyadenylated fragments in the untranslated portion of the mRNA encoding PRO. 

Still other , methods, vectors, and host cells suitable for adaptation to the synthesis of PRO in 
recombinant vertebrate cell culture are described in Gething et al., Nature. 293:620-625 (1981); Mantei et al. , 
Naturg. 281:40-46 (1979); EP 117,060; and EP 117,058. 

5 4. Detecting Gene Amplifica tion/Expression 

Gene amplification and/or expression may be measured in a sample directiy, for example, by 
conventional Southern blotting. Northern blotting to quantitate the transcription of mRNA [Thomas, Proc. Natl. 
Acad. Sci. USA . 77:5201-5205 (1980)], dot blotting (DNA analysis), or in situ hybridization, using an 
appropriately labeled probe, based on the sequences provided herein. Alternatively, antibodies may be 

10 employed diat can recognize specific duplexes, including DNA di^lexes, RNA duplexes, and DNA-RNA 
hybrid duplexes or DN A-protein di^lexes. The antibodies in turn may be labeled and the assay may be carried 
out where the duplex is bound to a surface, so that upon the formation of duplex on the surface, tiie presence 
of antibody bound to tlie duplex can be detected. 

Gene expression, alternatively, may be measured by inununological methods, such as 

15 immunohistochemical staining of cells or tissue sections and assay of cell culture or body fluids, to quantitate 
directiy the expression of gene product. Antibodies useful for immunohistochemical staining and/or assay of 
sample fluids may be either monoclonal or polyclonal, and may be prepared in any mammal. Convenientiy, 
the antibodies may be prepared against a native sequence PRO polyp^tide or against a synflietic peptide based 
on the DNA sequences provided herein or against exogenous sequence fused to PRO DNA and encoding a 

20 specific antibody epitope. 

5. p^irificationgf Polypeptide 
Forms of PRO may be recovered from culture medium or from host cell lysates. If membrane-bound, 
it can be released from the membrane using a suitable detergent solution (e.g. Triton-X 100) or by enzymatic 

25 cleavage. Cells employed in expression of PRO can be disrupted by various physical or chemical means, such 
as freeze-tiiaw cycling, sonicarion, mechanical disruption, or cell lysing agents. 

It may be desired to purify PRO from recombinant cell proteins or polypeptides. The following 
procedures are exemplary of suitable purification procedures: by fractionation on an ion-exchange column; 
ethanol precipitation; reversetphase HPLC; chromatography on silica or on a cation-exdiange lesin such as 

30 DEAE; chromatofocusing; SDS-PAGE; ammonium sulfate precipitation; gel filtration using, for example, 
Sephadex G-75; protein A Scphaiose columns to remove contaminants such as IgG; and metal chelating 
columns to bind epitope-tagged forms of die PRO. Various methods of protein purification may be employed 
and such methods are known in die art and described for example in Deutscher, Methods in Enzymology, 182 
(1990); Scopes, Protein Purification: Principles and Practice , Springer-Veriag, New York (1982). The 

35 purification step(s) selected will depend, for example, on the nature of the production process used and the 
particular PRO produced. 
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E. Uses for PRO 

Nucleotide sequences (or their complement) encoding PRO have various applications in the art of 
molecular biology, including uses as hybridization probes, in chromosome and gene mapping and in the 
generation of anti-sense RNA and DNA. PRO nucleic acid will also be useful for the preparation of PRO 
polypeptides by the recombinant techniques described herein, 
5 The full-length native sequence PRO gene, or portions thereof, may be used as hybridization probes 

for a cDNA library to isolate the full-length PRO cDNA or to isolate still other cDNAs (for instance, those 
encoding naturally-occurring variants of PRO or PRO from other species) which have a desired sequence 
identity to the native PRO sequence disclosed herein. Optionally, the length of the probes will be about 20 to 
about 50 bases. The hybridization probes may be derived from at least partially novel regions of the full length 

10 native nucleotide sequence vdierein those regions may be determined without undue experimCTtation or from 
genomic sequences including promoters, enhancer elements and introns of native sequence PRO. By way of 
exanqile, a screening method will comprise isolating the coding region of the PRO gene usmg the known DNA 
sequence to synthesize a selected probe of about 40 bases. Hybridization probes may be labeled by a variety 
of labels, including radionucleotides such as '^P or ^S. or enzymatic labels such as alkaline phosphatase 

15 coupled to the probe via avidi^^iotin coupling systems. Labeled probes having a sequence con^lementary 
to that of the PRO gene of the present invention can be used to screen libraries of human cDNA, genomic 
DNA or mRNA to determine which members of such libraries the probe hybridizes to. Hybridization 
techniques are described in further detail in the Examples below. 

Any EST sequences disclosed in the present application may similarly be enxployed as probes, using 

20 the methods disclosed herein. 

Otiier useful fragments of Ae PRO nucleic acids include antisense or sense oligonucleotides 
comprising a singe-stranded nucleic acid sequence (cither RNA or DNA) capable of buiding to target PRO 
mRNA (sense) or PRO DNA (antisense) sequences. Antisense or sense oligonucleotides, according to the 
present mvention, comprise a fragment of the coding region of PRO DNA. Such a fragment generally 

25 comprises at least about 14 nucleotides, preferably from about 14 to 30 nucleotides. The ability to derive an 
antisense or a sense oligonucleotide, based upon a cDNA sequence encoding a given protein is described in, 
for example, Stein and Cohen (CaiKer Res. 48:2659, 1988) and van der Krol et al. (BioTechniaues 6:958, 
1988). 

Binding of antisense or sense oligonucleotides to target nucleic acid sequences results in the formation 
30 of duplexes that block transcrq>tion or translation of the target sequence by one of several means, includiog 
enhanced degradation of the duplexes, premature termination of transcription or translation, or by odier means. 
The antisense oligonucleotides thus may be used to block e;qpression of PRO proteins. Antisense or sense 
oligonucleotides further comprise oligonucleotides having modified sugar-phosphodiesterbacld)dnes (or other 
sugar linkages, such as those described in WO 91/06629) and wherein such sugar linkages are resistant to 
35 endogenous nucleases- Such oligonucleotides with resistant sugar Imkages are stable in vivo (i.e. . capable of 
resisting enzymatic degradation) but retain sequence specificity to be able to bind to target nucleotide 
sequences. 
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Other examples of sense or antisense oligonucleotides include those oligonucleotides which are 
covalently linked to organic moieties, such as those described in WO 90/10048, and other moieties that 
increases affinity of the oligonucleotide for a target nucleic acid sequence, such as poly-(L-lysine). Further still, 
intercalating agents, such as ellipticine, and alkylating agents or metal complexes may be attached to sense or 
antisense oligonucleotides to modify binding specificities of the antisense or sense oligonucleotide for the target 
nucleotide sequence. 

Antisense or sense oligonucleotides may be introduced into a ceU containing the target nucleic acid 
sequence by any gene transfer method, including, for example, CaP04-mediated DNA transfection, 
electtoporation, or by using gene transfer vectors such as Epstein-Barr virus. In a preferred procedure, an 
antisense or sense oligonucleotide is inserted into a suitable retroviral vector. A cell containing the target 
nucleic acid sequence is contacted with tfie recombinant retroviral vector, either in vivo or ex vivo. Suitable 
retroviral vectors include, but are not limited to, diose derived from the murine retrovirus M-MuLV, N2 (a 
retrovirus derived from M-MuLV), or the double copy vectors designated DCT5A, DCT5B and DCT5C (see 
WO 90/13641). 

Sense or antisense oligonucleotides also may be introduced into a cell containing the target nucleotide 
sequence by formation of a conjugate with a ligand binding molecule, as described in WO 91/04753. Suitable 
ligand binding molecules include, but are not limited to, ceU surface receptors, growth factors, other cytokines, 
or other ligands that bind to oeU surface receptors. Preferably, conjugation of the ligand binding molecule does 
not substantially interfere with die ability of the ligand binding molecule to bmd to its corresponding molecule 
or receptor, or block entry of tiie sense or antisense oligonucleotide or its conjugated version into the cell. 

Alternatively, a sense or an antisense oligonucleotide may be introduced into a cell containing the 
target nucleic acid sequence by formatioa of an oligonucleotide-lipid conqilex, as described in WO 90/10448. 
The sense or antisense oligonucleotide-lipid complex is preferably dissociated withm the cell by an endogenous 
lipase. 

Antisense or sense RNA or DNA molecules are generally at least about 5 bases in length, about 10 
bases in length, about 15 bases in length, about 20 bases in length, about 25 bases in length, about 30 bases 
in length, about 35 bases in lengtii, about 40 bases in length, about 45 bases in length, about 50 bases in length, 
about 55 bases in length, about 60 bases in length, about 65 bases in length, about 70 bases in length, about 
75 bases in length, about 80 bases in length, about 85 bases in length, about 90 bases in length, about 95 bases 
in length, about 100 bases in length, or: more. 

The probes may also be employed in PGR techniques to generate a pool of sequences for identification 
of closely related PRO coding sequences. 

Nucleotide sequences encoding a PRO can also be used to construct hybridization probes for mappmg 
the gene which encodes that PRO and for the genetic analysis of individuals with genetk: disorders. The 
nucleotide sequences provided herein may be mapped to a chromosome and specific regions of a chromosome 
using known tediniques, sudi as in situ hybridization, linkage analysis against known chromosomal markers, 
and hybridization screening with libraries. 

When die coding sequraces for PRO encode a protein whidi binds to anodier protein (example, where 
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the PRO is a receptor), the PRO can be used in assays to identify the other proteins or molecules involved in 
the binding interaction. By such methods, inhibitors of the receptor/ligand binding interaction can be 
identified. Proteins involved in such binding interactions can also be used to screen for peptide or small 
molecule inhibitors or agonists of the binding interaction. Also, the receptor PRO can be used to isolate 
correlative ligand(s). Screening assays can be designed to find lead compounds that mimic the biological 
5 activity of a native PRO or a receptor for PRO, Such screening assays will include assays amenable to high- 
throughput screening of chemical libraries, making them particularly suitable for identifying small molecule 
drug candidates. Small molecules contemplated include synthetic organic or inorganic conqx>unds. The assays 
can be performed in a variety of formats, including protein-protein bmding assays, biochemical screening 
assays, immunoassays and cell based assays, which are well characterized in the art. 

10 Nucleic acids which encode PRO or its modified forms can also be used to generate eidier transgenic 

animals or "knock out" animals whidi, in turn, are useful in the development and screening of therapeutically 
useful reagents. A transgenic animal (e.g., a mouse or rat) is an animal having cells that contain a transgene, 
whidi transgene was introduced into the animal or an ancestor of the animal at a prenatal, e.g., an embryonic 
stage. A transgene is a DNA which is integrated into die genome of a cell from whidi a transgenic animal 

15 develops. In one embodiment, cDNA encoding PRO can be used to clone genomic DNA encoding PRO in 
accordance with established techniques and the genomic sequences used to generate transgenic animals that 
contain cells which express DNA encoding PRO. Methods for generating transgenic animals, particularly 
animals such as mice or rats, have become conventional in the art and are described, for example, in U.S. 
Patent Nos. 4.736,866 and 4,870,009. Typically, particular cells would be targ^ed for PRO transgene 

20 incorporation with tissue-specific enhancers. Transgenic animals that include a copy of a transgene encoding 
PRO introduced into the germ line of &e animal at an embryonic stage can be xised to examine the effect of 
increased expression of DNA encodmg PRO. Such animals can be used as tester animals for reagents thought 
to confer protection from, for example, pathological conditions associated with its overexpression. In 
accordance with this facet of the invention, an animal is treated with the reagent and a reduced incidence of 

25 the pathological condition, compared to untreated animals bearing the transgene, would indicate a potential 
therapeutic intervention for the pathological condition. 

Alternatively, non-human homologues of PRO can be used to construct a PRO "knock out" animal 
which has a defective or altered gene encoding PRO as a result of homologous recombination between the 
endogenous gene encoding PRO and altered^genomic DNA encoding PRO introduced into an embryonic stem 

30 cell of the animal. For exan:q>le, cDNA encoding PRO can be used to done genomic DNA encoding PRO in 
accordance with established techniques. A portion of the genomic DNA encoding PRO can be deleted or 
replaced with anodier gene, such as a gene encoding a selectable marker which can be used to monitor 
integration. Typically, several kilobases of unaltered flanking DNA (both at the 5' and 3' ends) are included 
in the vector [see e.g., Thomas and Capecchi, 51:503 (1987) for a description of homologous 

35 recombination vectors]. The vector is introduced into an embryonic stem cell line (e,g, , by electroporation) 
and cells in which the introduced DNA has homologously recombined witfi the endogenous DNA are selected 
[see e.g.. Li et al., 69:915 (1992)]. The selected cells are then injected into a blastocyst of an animal 
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(e.g., a mouse or rat) to form aggregation chimeras [see e.g., Bradley, in Teratocarcinomas and Embryonic 
Stem Cells: A Practical Approach, E. J. Robertson, ed. (IRL, Oxford, 1987), pp. 113-152]. A chimeric 
embryo can then be implanted into a suitable pseudopregnant female foster animal and the embryo brought to 
term to create a "knock out" animal. Progeny harboring the homologously recombined DNA in their germ 
cells can be identified by standard techniques and used to breed animals in which all cells of the animal contain 
the homologously recombined DNA, Knockout animals can be characterized for instance, for their ability to 
defend against certain pathological conditions and for their development of pathological conditions due to 
absence of die PRO polypeptide. 

Nucleic acid encoding die PRO polypeptides may also be used in gene dierapy. In gene therapy 
applications, genes are introduced into cells in order to achieve in vivo synthesis of a dierapeutically effective 
genetic product, for exan^ile for replacement of a defective gene. "Gene therapy* includes both conventional 
gene therapy where a lasting effect is achieved by a single treatment, and the administration of gene therapeutic 
agents, which involves the one time or repeated administration of a therapeutically effective DNA or mRNA. 
Antisense RNAs and DNAs can be used as dierapeutic agents for blocking die expression of certain genes in 
vivo. It has already been shown that short antisense oligonucleotides can be imported into cells where they act 
as inhibitors, despite their low intracellular concentrations caused by dieir restricted uptake by die cell 
membrane. (Zamecnik et al., Proc. Nad. Acad. Sci. USA 83:4143-4146 [1986]). The oligonucleotides can 
be modified to enhance dieir uptake, e.g. by substituting dieir negatively charged phosphodiester groups by 
uncharged groups. 

There are a variety of techniques available for introducing nucleic acids into viable cells. The 
techniques vary depending upon whether die nucleic acid is transferred into cultured cells in vitro^ or in vivo 
in the cells of the intoided host. Techniques suitable for the transfer of nucleic acid into mammalian cells in 
vitro include the use of liposomes, electroporation, microinjection, cell fusion, DEAE-dextran, the calcium 
phosphate precipitation method, etc. The currently preferred in vivo gene transfer techniques include 
transfection with viral (typically retroviral) vectors and viral coat protein-liposome mediated transfection (Dzau 
et al.. Trends in Biotechnoloev 11, 205-210 [1993]). In some situations it is desirable to provide die nucleic 
acid source widi an agent that targets the target cells, such as an antibody specific for a cell surface membrane 
protein or die target cell, a ligand for a receptor on the target cell, etc. Where liposomes are employed, 
proteins which bind to a cell surface membrane protein associated with endocytosis may be used for targeting 
and/or to facilitate uptake, e.g. capsid proteins or^firagments diereof tropic for a particular cell type, antibodies 
for proteins which undergo internalization in cycling, proteins diat target intracellular localization and enhance 
intracellular half-life. The technique of receptor-mediated endocytosis is described, for exanq[)le, by Wu et 
al., J. Biol. Chem. 262, 4429-4432 (1987); and Wagner et al., Proc. Nad. Acad. Sci. USA 87, 3410-3414 
(1990). For review of gene marking and gene dien^y protocols see Anderson et al., Science 256, 808-813 
(1992). 

The PRO polypq[>tides described herem may also be enqiloyed as molecular weight markers for 
protein electrophoresis purposes and the isolated nucleic acid sequences may be used for recombinandy 
eiqiressing those markers. 
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The nucleic acid molecules encoding the PRO polypeptides or fragments thereof described herein are 
useful for chromosome identification. In this regard, there exists an ongoing need to identify new chromosome 
markers, since relatively few chromosome marking reagents, based upon acmal sequence data are presendy 
available. Each PRO nucleic acid molecule of the present invention can be used as a chromosome marker. 

The PRO polypeptides and nucleic acid molecules of the present invention may also be used for tissue 
5 typing, wherein the PRO polypeptides of the present invention may be differentially expressed in one tissue 
as compared to another. PRO nucleic acid molecules will find use for generating probes for PGR, Northern 
analysis. Southern analysis and Western analysis. 

The PRO polypeptides described herein may also be employed as therapeutic agents. The PRO 
polypeptides of the present invention can be formulated according to known methods to prepare 
10 pharmaceutically useful compositions, whereby the PRO product hereof is combined in admixture with a 
pharmaceutically acceptable carrier vehicle. Therapeutic formulations are prepared for storage by nuxing the 
active ingredient having the desired degree of purity with optional physiologically acceptable carriers, 
excipients or stabilizers (Remington's Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980)), in the form 
of lyophilized formulations or aqueous solutions. Acceptable carriers, excipients or stabilizers are nontoxic 
15 to recipients at the dosages and concentrations employed, and include buffers such as phosphate, citrate and 
other organic acids; antioxidants including ascorbic acid; low molecular weight (less than about 10 residues) 
polypeptides; proteins, such as serum albumin, gelatin or immunoglobulins; hydrophilic polymers such as 
polyvinylpyrrolidone, amino acids such as glycine, glutamine, asparagine, arginine or lysine; monosaccharides, 
disaccharides and other carbohydrates including glucose, mannose, or dextrins; chelating agents such as 
20 EDTA; sugar alcohols such as mamiitol or sorbitol; salt-forming counterions such as sodium; and/or nonioiuc 
surfactants such as TWEEN^**, PLURONICS™ or PEG. 

The formulations to be used for in vivo administration must be sterile. This is readily accomplished 
by filtration through sterile filtration membranes, prior to or following lyophilization and reconstitution. 

Therapeutic compositions herein generally are placed into a container having a sterile access port, for 
25 example, an intravenous solution bag or vial having a stopper pierceable by a hypodermic injection needle. 

The route of administration is in accord with known methods, e.g. injection or infusion by 
intravenous, intraperitoneal, intracerebral, intramuscular, intraocular, intraarterial or intralesional routes, 
topical administration, or by sustained release systems. 

Dosages and desired drug concentrations of pharmaceutical compositions of die present invention may 
30 vary depending on die particular use envisioned. The determination of the appropriate dosage or route of 
administration is well witiiin the skill of an ordinary physician. Animal experiments provide reliable guidance 
for the determination of effective doses for human therapy. Interspecies scaling of effective doses can be 
performed following tiie principles laid down by Mordenti, J. and Chqipell, W. "The use of interspecies 
scaling in toxicokinetics" In Toxicoltinetics and New Drug Development, Yacobi et al. , Eds.* Pfergamon Press, 
35 New York 1989. pp. 42-96. 

When in vivo administration of a PRO polypeptide or agonist or antagonist thereof is employed, 
normal dosage amounts may vary from about 10 ng/kg to up to 100 mg/kg of mammal body weight or more 
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per day. preferably about 1 ^g/kg/day to 10 mg/kg/day , depending upon the route of administration. Guidance 
as to particular dosages and methods of delivery is provided in the literature; see. for example, U.S. Pat. Nos. 
4,657,760; 5.206,344; or 5,225,212. It is anticipated that different formulations will be effective for different 
treatment compounds and different disorders, that administration targeting one organ or tissue, for example, 
may necessitate delivery in a maimer different from that to another organ or tissue. 
5 Where sustained-release administration of a PRO polypeptide is desired in a formulation with release 

characteristics suitable for the treatment of any disease or disorder requiring administration of the PRO 
polypeptide, microencapsulation of the .PRO polypeptide is contemplated. Microencapsulation of recombinant 
proteins for sustained release has been successfully performed with human growth hormone (ihGH), interferon- 
(rhlFN- ), interleukin-2, and MN rgpl20. Johnson et al., Nat. Med» 2:795-799 (1996); Yasuda, Biomed. 

10 Then, 27:1221-1223 (1993); Horaetal.. Bio/Tedmologv. 8:755-758(1990): Oeland, "Design and Production 
of Single Immunization Vaccines Using Polylactide Polyglyoolide Microsphere Systems," in Vaccine Design: 
The Subunit and Adjuvant Approach . Powell and Newman, eds, (Plenum Press: New York, 1995), pp. 439- 
462; WO 97/03692, WO 96/40072, WO 96/07399; and U.S. Pat. No. 5,654.010. 

The sustained-release formulations of these proteins were developed using poly-lactic-coglycolic acid 

15 (PLGA) polymer due to its biocompatibility and wide range of biodegradable properties. The degradation 
products of PLGA, lactic and glycolic acids, can be cleared quickly within the human body. Moreover, the 
degradability of this polymer can be adjusted £rom months to years depending on its molecular weight and 
condition. Lewis, "ControUed release of bioactive agents from lactide/glycolide polymer," in: M. Chasin 
and R. Langer (Eds.), Biodegradable Polymers as Dr ug Delivery Systems (Marcel Dekker: New York, 1990). 

20 pp, 1-4L 

This invention encompasses methods of screening compounds to identify those that mimic die PRO 
polypeptide (agonists) or prevent the effect of the PRO polypeptide (antagonists). Screening assays for 
antagonist drug candidates are designed to idratify compounds that bind or con^)lex with the PRO polypeptides 
encoded by the genes identified herein, or odierwise interfere with the interaction of the encoded polypeptides 
25 with other cellular proteins. Such screening assays will include assays amenable to high-throughput screening 
of chemical libraries, making them particularly suitable for identifying small molecule drug candidates. 

The assays can be performed in a variety of formats, including protein-protein binding assays, 
biochenucal screening assays, immunoassays, and cell-based assays, which are well characterized in the art. 
All assays for antagonists are common in that tfaey;pall for contacting the drug candidate with a PRO 
30 polypeptide encoded by a nucleic acid identified herein under conditions and for a time sufficient to allow these 
two conqK>nents to interact. 

In binding assays, the interaction is binding and the complex formed can be isolated or detected in the 
reaction mixture. In a particular embodiment, the PRO polypeptide encoded by the gene identified herein or 
the drug candidate is immobilized on a solid phase, e.g., on a microtiter plate, by covalent or non^ovalent 
35 attachments. Non-covalent attachment generally is accomplished by coating the solid surfece with a solution 
of the PRO polypeptide and drying. Alternatively, an immobilized antibody, e.g., a monoclonal antibody, 
specific for the PRO polypeptide to be immobilized can be used to anchor it to a solid surface. The assay is 
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performed by adding the non-immobilized component, which may be labeled by a detectable label, to the 
immobilized component, e.g., the coated surface containing the anchored component. When the reaction is 
complete, the non-reacted components are removed, e.g., by washing, and complexes anchored on the solid 
surface are detected. When the originally non-immobilized component carries a detectable label, the detection 
of label immobilized on the surface indicates that complexing occurred. Where die originally non-immobilized 
5 component does not carry a label, complexing can be detected, for example, by using a labeled antibody 
specifically binding the immobilized complex. 

If the candidate compound interacts with but does not bind to a particular PRO polypeptide encoded 
by a gene identified herein, its interaction with that polypeptide can be assayed by methods well known for 
detecting protein-protein interactions. Such assays include traditional approaches, such as, e.g. , cross-linking, 

10 co-immunopiecipitation, and co-purification through gradients or chromatographic columns. In addition, 
protein-protein interactions can be monitored by using a yeast-based genetic system described by Fields and 
co-workers (Fields and Song, Namre (London) . 340:245-246 (1989); Chien et al., Proc. Natl, Acad. Sci. 
USA . 88:9578-9582 (1991)) as disclosed by Chevray and Nathans, Proc. Nad. Acad. Sci. USA . 89: 5789- 
5793 (1991). Many transcriptional activators, such as yeast GAM, consist of two physically discrete modular 

15 domains, one acting as the DNA-bindmg domam, the other one functioning as the transcription-activation 
domain. The yeast expression system described in the foregoing publications (generally referred to as the 
"two-hybrid system") takes advantage of this property, and employs two hybrid proteins, one in which the 
target protein is fused to the DNA-binding domain of GAL4, and another, in which candidate activating 
proteins are fused to the activation domain. The expression of a GALl-tocZ reporter gene under control of 

20 a GAL4-activated promoter depends on reconstitution of GAL4 activity via protein-protein interaction. 
Colonies containing interacting polypeptides are detected with a chromogenic substrate for P-galactosidase. 
A complete kit (MATCHMAKER''") for identifymg protein-protein interactions between two specific proteins 
using the two-hybrid technique is commercially available from Clontech. This system can also be extended 
to map protein domains involved in specific protein interactions as well as to pinpoint amino acid residues that 

25 are crucial for these interactions. 

Compounds diat interfere widi the interaction of a gene encoding a PRO polypeptide identified herein 
and other intra- or extracellular components can be tested as follows: usually a reaction mixture is prepared 
containing the product of the gene and the intra- or extracellular component under conditions and for a time 
allowing for the interaction and binding of the two products. To test the ability of a candidate compound to 

30 Inhibit bindii^, tiie reaction is run in the absence and in die presence of the test compound. In addition, a 
placebo may be added to a third reaction mixture, to serve as positive control. The binding (complex 
formation) between the test compound and die intra- or extracellular component present in the mixture is 
monitored as described hereinabove. The formation of a complex in the control reaction(s) but not in the 
reaction mixture containing the test compound indicates that die test compound interferes widi die interaction 

35 of the test compound and its reaction partner. 

To assay for antagonists, die PRO polypeptide may be added to a cell along with die compound to be 
screened for a particular activity and the ability of die compound to inhibit the activity of interest in the 
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presence of the PRO polypeptide indicates that the compound is an antagonist to the PRO polypeptide. 
Alternatively, antagonists may be detected by combining the PRO polypeptide and a potential antagonist with 
membrane-bound PRO polypeptide receptors or recombinant receptors under appropriate conditions for a 
competitive inhibition assay. The PRO polypeptide can be labeled, such as by radioactivity, such that the 
number of PRO polypeptide molecules bound to the receptor can be used to determine the effectiveness of the 
5 potential antagonist. The gene encoding the receptor can be identified by nimierous methods known to those 
of skill in the art, for example, ligand panning and FACS sorting. Coligan et al.. Current Protocols in 
Immun. . 1(2): Chapter 5 (1991). Preferably, expression clonmg is employed wherein polyadenylated RNA 
is prepared from a cell responsive to the PRO polypeptide and a cDNA library created from this RNA is 
divided into pools and used to transfect COS cells or other cells that are not responsive to the PRO polypeptide. 

10 Transfected cells that are grovm on glass slides are exposed to labeled PRO polypeptide. The PRO polypeptide 
can be labeled by a variety of means including iodination or inclusion of a recognition site for a site-specific 
piotem kinase. Following fixation and incubation, the slides are subjected to autoradiographic analysis. 
Positive pools are identified and sub-pools are prepared and re-transfected using an interactive sub-pooling and 
re-screening process, eventually yielding a single clone that encodes the putative receptor. 

15 As an alternative approach for receptor identification, labeled PRO polypeptide can be photoaffinity- 

linked with cell membrane or extract preparations that express the receptor molecule. Cross-linked material 
is resolved by PAGE and e^sed to X-ray film. The labeled complex containing the receptor can be excised, 
resolved into peptide fragments, and subjected to protein micro-sequencing. The amino acid sequence obtained 
from micro- sequencing would be used to design a set of degenerate oligonucleotide probes to screen a cDNA 

20 library to identify the gene encoding the putative receptor. 

In another assay for antagonists, mammalian cells or a membrane preparation eiqpressing the recq)tor 
wouldbeincubatedwiA labeled PRO polypeptide in the presence of the candidate com The ability of 

the conq>ound to enhance or block this interaction could then be measured. 

More specific examples of potential antagonists include an oligonucleotide that binds to the fusions 

25 of immunoglobulin with PRO polypeptide, and, in particular, antibodies including, without limitation, poly- 
and monoclonal antibodies and antibody fragments, single-chain antibodies, anti-idiotypic antibodies, and 
chimeric or humanized versions of such antibodies or fragments, as well as human antibodies and antibody 
fragments. Alternatively, a potential antagonist may be a closely related protein, for example, a mutated form 
of the PRO polypeptide that recognizes tiie receptor but imparts no effect, tiiereby competitively inhibiting the 

30 action of the PRO polypeptide. 

Another potential PRO polypeptide antagonist is an antisense RNA or DNA construct prepared using 
antisense technology, where. e,g., an antisense RNA or DNA molecule acts to block directly the translation 
of mRNA by hybridizing to targeted mRNA and preventing protein translation. Antisrase technology can be 
used to control gene expression dirough triple-helix formation or antisense DNA or RNA, both of which 

35 methods are based on binding of a polynucleotide to DNA or RNA. For example, the 5' coding portion of 
the polynucleotide sequence, which encodes die mature PRO polypeptides herein, is used to design an antisense 
RNA oligonucleotide of from about 10 to 40 base pairs in length. A DNA oligonucleotide is designed to be 
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complementary to a region of the gene involved in transcription (triple helix - see Lee et al. , Nucl. Acids Res., 
6:3073 (1979); Cooney et ai., Science, 241: 456 (1988); Dervan et al., Science , 251:1360 (1991)), thereby 
preventing transcription and the production of the PRO polypeptide. The antisense RNA oligonucleotide 
hybridizes to the mRNA in vivo and blocks translation of the mRNA molecule into the PRO polypeptide 
(antisense - Okano, Neurochem. , 56:560 (1991); Oli^odeoxvnucleotides as Antisense Inhibitors of Gene 
5 Expression (CRC Press: Boca Raton, FL, 1988), The oligonucleotides described above can also be deUvered 
to cells such that the antisense RNA or DNA may be expressed in vivo to inhibit production of the PRO 
polypeptide. When antisense DNA is used, oligodeoxyribonucleotides derived from the translation-initiation 
site, e.g., b^ween about -10 and + 10 positions of the target gene nucleotide sequence, are preferred. 

Potential antagonists include small molecules that bind to the active site, the receptor binding site, or 
10 growth factor or other relevant binding site of the PRO polypeptide, thereby blocking the normal biological 
activity of the PRO polypeptide. Examples of small molecules include, but are not limited to, small peptides 
or peptide-like molecules, preferably soluble peptides, and synthetic non-peptidyl organic or inorganic 
compoimds. 

Ribozymes are enzymatic RNA molecules capable of catalyzing the specific cleavage of RNA. 
15 Ribozymes act by sequence-specific hybridization to the complementary target RNA, followed by 
endonucleolytic cleavage. Specific ribozyme cleavage sites witiiin a potential RNA target can be identified by 
known techniques. For further details see. e.g.. Rossi, Current Biology, 4:469-471 (1994), and PCX 
publication No. WO 97/33551 (published September 18. 1997). 

Nucleic acid molecules in triple-helix formation used to inhibit transcription should be angle-stranded 
20 and con^wsed of deoiQmucleotides. The base composition of these oligonucleotides is designed sudi that it 
promotes triple-helix formation via Hoogsteen base-pairing rules, which generally require sizeable stretches 
. of purines or pyrimidines on one strand of a di^lex. For further details see, e.g. , PCT publication No, WO 
97/33551, si^ra. 

These small molecules can be identified by any one or more of the screening assays discussed 
25 hereinabove and/or by any other screening techniques well known for those skilled in the art. 

Uses of the herein disclosed molecules may also be based upon the positive functional assay hits 
disclosed and described below. Methods based upon diose assay hits are also encompassed by the present 
invention. 

30 F, Anti-PRO Antibodies 

The present invention fiirttier provides anti-PRO antibodies. Ex^lary antibodies include polyclonal, 
monoclonal, humanized, bispecific, and heteroconjugate antibodies. 

1, pQ^yplQn?! M^^)odi^ 
35 The anti-PRO antibodies may comprise polyclonal antibodies. Methods of preparing polyclonal 

antibodies are known to the sldlled artisan. Polyclonal antibodies can be raised in a mammal, for example, 
by one or more injections of an inmiunizing agent and, if desired, an adjuvant. Typically, the inununizing 
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agent and/or adjuvant will be injected in the mammal by multiple subcutaneous or intraperitoneal injections. 
The immunizing agent may include the PRO polypeptide or a fusion protein thereof. It may be useful to 
conjugate the immxmizing agent to a protein known to be inunimogenic in the mammal being immunized. 
Examples of such immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum 
albumin, bovine thyroglobulin, and soybean trypsin inhibitor. Examples of adjuvants vftilch may be employed 
include Freund's complete adjuvant and MPL-TDM adjuvant (monophosphoryl Lipid A. synthetic trehalose 
dicorynomycolate). The immunization protocol may be selected by one skilled in the art without undue 
experimentation. 

2, Monoclonal Antibodies 

The anti-PRO antibodies may, alternatively, be monoclonal antibodies. Monoclonal antibodies may 
be prepared using hybridoma mediods, such as those described by Kohler and Milstein, Nature . 256:495 
(1975). In a hybridoma method, a mouse, hamster, or other appropriate host animal, is typically immunized 
with an immunizing agent to elicit lymphocytes that produce or are capable of producing antibodies that will 
specifically bind to the immunizing agent. Alternatively, the lymphocytes may be immunized in ^dtro, 

The immunizing agent will typically include die PRO polypeptide or a fusion protein thereof. 
Generally, either peripheral blood lymphocytes ("PBLs") are used if cells of human origin are desired, or 
spleen cells or lymph node cells are used if non-human mammalian sources are desired. The lynq>hocytes are 
then fused widi an immortalized cell line using a suitable fusing agent, such as polyethylene glycol, to form 
a hybridoma cell [Coding, Monoclonal Antibodies: Pri nciples and Practice. Academic Press, (1986) pp. 59- 
103] . Immortalized cell lines are usually transformed mammalian cells, particularly myeloma cells of rodent, 
bovine and human origin. Usually, rat or mouse myeloma cell lines are employed. The hybridoma cells may 
be cultured in a suitable culture medium that preferably contains one or more substances that inhibit the growdi 
or survival of the unfused, immortalized cells. For example, if the parental cells lack the enzyme hypoxanthine 
guanine phosphoribosyl transferase (HGPRT or HPRT), the culture medium for the hybridomas typically will 
include hypoxanthine, aminopterin, and thymidine ("HAT medium"), which substances prevent the growth of 
HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fiise efficiently, support stable high level expression 
of antibody by the selected antibocty-producing cells, and are sensitive to a medium such as HAT medium. 
More preferred immortalized cell lines are murine myeloma lines, vdiich canjbe obtained, for instance, from 
the Salk Institute Cell Distribution Center, San Diego, California and the American Type Culture Collection, 
Manassas, Virginia. Human myeloma and mouse-human heteromyeloma cell lines also have been described 
for the production of human monoclonal antibodies [Kozbor. J. Immunol. . 123:3001 (1984); Brodeur et al.. 
Monoclonal Antibodv Production Techniques and Aoplications . Marcel Dekker, Inc., New York, (1987) pp. 
51-63]. 

The culture medmm in which die hybridoma cells are culmred can then be assayed for the presence 
of monoclonal antibodies directed against PRO. Preferably, the binding specificity of monoclonal antibodies 
produced by the hybridoma cells is determined by immunoprecipitation or by an in vitro binding assay, such 
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as radioimmunoassay (RIA) or enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays 
are known in the art. The binding affinity of the monoclonal antibody can, for example, be determined by the 
Scatchard analysis of Munson and Pollard, Anal. Biochem. . Ifl7:220 (1980). 

After the desired hybridoma cells are identified, the clones may be subcloned by limiting dilution 
procedures and grown by standard methods [Coding, supral . Suitable culmre media for this purpose include, 
5 for example, Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. Alternatively, the hybridoma 
cells may be grown in vivo as ascites in a mammal. 

The monoclonal antibodies secreted by the subclones may be isolated or purified from the culture 
medium or ascites fluid by conventional immunoglobulin purification procedures such as, for example, protein 
A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, dialysis, or afTuiity chromatography. 

10 The monoclonal antibodies may also be made by recombinant DNA methods, such as those described 

in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of the invention can be readily 
isolated and sequenced using conventional procedures (e.g., by using oligonucleotide probes that are capable 
of binding specifically to genes encoding die heavy and light chains of murine antibodies). The hybridoma 
cells of die invention serve as a preferred source of such DNA. Once isolated, die DNA may be placed into 

15 expression vectors, which are dien transfected into host cells such as simian COS cells, Chinese hamster ovary 
(CHO) celb, or myeloma cells that do not oUierwise produce immunoglobulin protein, to obtain the synthesis 
of monoclonal antibodies in the recombinant host cells. The DNA also may be modified, for example, by 
substituting the coding sequence for human heavy and light chain constant domains in place of die homologous 
murine sequences [U.S. Patent No. 4,816,567; Morrison et al., supral or by covalently joining to the 

20 immunoglobulin coding sequence all or part of the coding sequence for a non-immunoglobulin polypeptide. 
Such a non-inununoglobulin polypeptide can be substituted for the constant domains of an antibody of the 
invention, or can be substituted for the variable domains of one antigen-combining site of an antibody of die 
inv^ion to create a chimeric bivalent antibody. 

The antibodies may be monovalent antibodies. Mediods for preparing monovalent antibodies are well 

25 known in the art. For example, one mediod involves recombinant expression of immunoglobulin light chain 
and modified heavy chain. The heavy chain is truncated generally at any point in die Fc region so as to prevent 
heavy diain crosslinking. Alternatively, die relevant cysteine residues are substituted with another amino acid 
residue or are deleted so as to prevent crosslinking. 

In vitro methods are also suitable for preparing monovalent antibodies. /Digestion of antibodies to 

30 produce fragments tiiereof, particularly. Fab fragments, can be accomplished using routine techniques known 
in the art. 

3. Human and Humanized Antibodies 
The anti-PRO antibodies of die invention may furdier comprise humanized antibodies or human 
35 antibodies. Humanized forms of non-human (e.g.. murine) antibodies are diimeric immunoglobulins, 
immunoglobulin chains or fragments diereof (such as Fv, Fab, Fab\ F(ab')2 or other antigen-binding 
subsequences of antibodies) which contain minimal sequence derived f[om non-human immunoglobulin. 
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Humanized antibodies include human immunoglobulins (recipient antibody) in which residues from a 
coraplemenury determining region (CDR) of the recipient are replaced by residues from a CDR of a non- 
human species (donor antibody) such as mouse, rat or rabbit having the desired specificity, affinity and 
capacity. In some instances, Fv framework residues of the human inMnunoglobulin are replaced by 
corresponding non-human residues. Humanized antibodies may also comprise residues which are found neither 
5 in the recipient antibody nor in the imported CDR or framework sequences. In general, the humanized 
antibody will comprise substantially all of at least one, and typically two, variable domains, in which all or 
substantially all of the CDR regions correspond to those of a non-human immunoglobulin and all or 
substantially all of ^e FR regions are those of a human inmiunoglobulin consensus sequence. The humanized 
antibody optimally also will comprise at least a portion of an immunoglobulin constant region (Fc), typically 

10 that of a human immunoglobulin [Jones et al.. Nature , 221:522-525 (1986); Riechmann et al., liamrg, 
322:323-329 (1988); and Presta. Curr. On. Struct. Biol.. 2:593-596 (1992)]. 

Methods for humanizing non-human antibodies are well known in the art. Generally, a humanized 
antibody has one or more amino acid residues introduced into it from a source which is non-human. These 
non-human amino acid residues are often referred to as "import" residues, which are typically taken from an 

15 "inqjort" variable domain. Humanization can be essentially performed following the method of Winter and 
co-workers [Jones et al.. Nature . 321:522-525 (1986); Riechmann et al.. Nature , 332:323-327 (1988); 
Verfaoeyen et al.. Science . ^: 1534-1536 (1988)], by substituting rodent CDRs or CDR sequences for the 
corresponding sequences of a human antibody. Accordingly, such "humanized" antibodies are chimeric 
antibodies (U.S. Patent No. 4,816,567), wherein substantially less than an intaa human variable domain has 

20 been substituted by the corresponding sequence from a non-human species. In practice, humanized antibodies 
are typically human antibodies in which some CDR residues and possibly some FR residues are substituted by 
. residues from analogous sites in rodent antibodies. 

Human antibodies can also be produced using various techniques known in the art, including phage 
display libraries [Hoogenboom and Winter, J. Mol. BioL . 222:381 (1991); Marks et al., J. Mol. Biol.. 

25 2^:581 (1991)]. The techniques of Cole et al. and Boeraer et al. are also available for the preparation of 
human monoclonal antibodies (Cole et al.. Monoclonal Antibodies and Cancer Therapy . Alan R. Liss, p. 77 
(1985) and Boemer et al,, , 1, Immiinny . 147(11:86-95 (1991)]. Similarly, human antibodies can be made by 
introducing of human inmumoglobulin loci into transgenic animals, e.g., mice in ^ch the endogenous 
immunoglobulin genes have been partially or completely Inactivated. Upon challenge, human antibody 

30 production is observed, whidi closely resembles that seen in humans in all respects, including gem 
rearrangement, assembly, and antibody iepertt>ire. This approadi is described, for example, in U.S. Patent 
Nos. 5,545,807; 5,545.806; 5,569.825; 5,625,126; 5.633,425; 5.661,016, and in the foUowing scientific 
publications: Marks etal., Bio/Technologv 10. 779-783 (1992); Lonberg era/., Mafiss 268 856-859 (1994); 
Morrison. Maarem 812-13 (1994); FishwUd a/., Namre Biotechnology 14. 845-51 (1996); Neuberger, 

35 Nature Biotechnology M. 826 (1996); Lonberg and Huszar, Intern. Rev. Inmiunol, 13 65-93 (1995). 

The antibodies may also be affinity matured using known selection and/or mutagenesis mediods as 
described above. Preferred af^ty matured antibodies have an affinity ^ch is five times, more preferably 
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10 times, even more preferably 20 or 30 times greater tlian the starting antibody (generally murine, humanized 
or human) from which the matured antibody is prepared. 



4. Bispecific Antibodies 
Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that have binding 
specificities for at least two different antigens. In the present case, one of the binding specificities is for the 
PRO, die other one is for any other antigen, and preferably for a cell-surface protein or receptor or receptor 
subimit. 

Methods for making bispecific antibodies are known in the art. Traditionally, the recombinant 
production of bispecific antibodies is based on the co-expression of two immunoglobulin heavy-chain/light- 
chain pairs, where the two heavy chains have different specificities [Milstein and Cuello, Nature. 3QS:537-539 
(1983)]. Because of the random assortment of immunoglobulin heavy and light chains, these hybridomas 
(quadromas) produce a potential mixture often different antibody molecules, of which only one has the correct 
bispecific structure. The purification of the correct molecule is usually accomplished by affinity 
chromatography steps. Similar procedures are disclosed in WO 93/08829, published 13 May 1993, and in 
Traunecker et al., EMBOJ. . li0:3655-3659 (1991). 

Antibody variable domains with the desired binding specificities (antibody-antigen combining sites) 
can be fused to immunoglobulin constant domain sequences. The fusion preferably is with an immunoglobulin 
heavy-chain constant domain, con^rising at least part of the hinge, CH2, and CH3 regions. It is preferred 
to have the first heavy-chain constant region (CH 1) containing the site necessary for light-chain bmding present 
in at least one of the fusions. DN As encoding the immunoglobuUn heavy-chain fusions and, if de^red, the 
immunoglobulin light chain, are inserted into separate expression vectors, and are co-transfected into a suitable 
host organism. For fiuther details of generating biqiecific antibodies see, for example, Sureshetal., Mfi&Q^ 
inEnzvmolQgv. 121:210 (1986). 

According to another approach described m WO 96/2701 1 , the interface between a pair of antibody 
molecules can be engineered to maximize the percentage of heterodimers which are recovered from 
recombinant cell culture. The preferred interface comprises at least a part of the CH3 region of an antibody 
constant domain. In this method, one or more small amino acid side chains from the interface of the first 
antibody molecule are replaced with larger side chains (e.g. tyrosine or tryptophan). Compensatory "cavities* 
of identical or similar size to the large side chain(s) are created on the interface of dieisecond antibody 
moleode by replacing large amino acid side chains with smaller ones (e.g. alamne or threonine). This provides 
a mechanism for increasing die yield of the heteroduner over other unwanted end-products such as 
homodimers. 

Bispecific antibodies can be prepared as full lengdi antibodies or antibody fragments (e.g. F(ab')2 
bispecific antibodies). Techniques for generating bispecific antibodies from antibody fragments have been 
described in the literature. For exan^le, bispecific antibodies can be prepared can be prepared using chemical 
linkage. Brennan et al.. Science 229:81 (1985) describe a procedure wherein intact antibodies are 
proteolytically cleaved to generate F(ab*)2 fragm^. These fragments are reduced in the presence of the 
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dithiol complexing agent sodium arsenite to stabilize vicinal dithiols and prevent intermolecular disulfide 
formation. The Fab' fragments generated are then converted to thionitrobenzoate (TNB) derivatives. One of 
the Fab' -TNB derivatives is then reconverted to the Fab '-thiol by reduction with mercaptoethylamine and is 
mixed with an equimolar amount of the other Fab' -TNB derivative to form the bispecific antibody. The 
bispecific antibodies produced can be used as agents for the selective immobilization of enzymes. 

Fab* fragments may be directly recovered from E. coti and chemically coupled to form bispecific 
antibodies. Shalaby et a/., J. Exp. Med, 175:217-225 (1992) describe the production of a fiilly humanized 
bispecific antibody F(ab')2 molecule. Each Fab' fragment was separately secreted from £. coli and subjected 
to directed chemical coupling in vitro to form die bispecific antibody. The bi^ecific antibody thus formed was 
able to bind to cells overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic 
activity of human cytotoxic lymphocytes against human breast tumor targets. 

Various technique for making and isolating bispecific antibody fi^gments directly from recombinant 
cell culture have also been described. For example, bispecific antibodies have been produced usmg leucine 
zippers. Kostehiy et al., J. Immunol. 148(5): 1547-1553 (1992). The leucine zipper peptides from the Fos 
and Jun proteins were linked to the Fab' portions of two different antibodies by gene fusion. The antibody 
homodimers were reduced at the hinge region to form monomers and then re-oxidized to form the antibody 
heterodimers. Hiis method can also be utilized for the production of antibody homodimers. The "diabody" 
technology described by HoUinger et al. , Proc. Natl. Acad. Sci. USA 90:6444-6448 (1 993) has provided an 
alternative mechanism for making bispecific antibody fragments. The fragments comprise a heavy-chain 
variable domain (Vh) connected to a light-Kdiain variable domain (SO & is too short to allow 

pairing between the two domains on the same chain. Accordingly, the Vh and V|, domains of one fragment 
are forced to pair with the complementary V^ and Vh domains of another fragment, thereby forming two 
antigen-binding sites. Anodier strategy for making bispecific antibody fragments by the use of single-chain 
Fv (sFv) duners has also been reported. See, Gruber et al, , J. Inununol. 152:5368 (1994). 
Antibodies with more than two valencies are contemplated. For example, trispecific antibodies can be 
prepared. Tutt et al,, J. Immunol. 147:60 (1991). 

Exemplary bispecific antibodies may bind to two different epitopes on a given PRO polypeptide 
herein. Alternatively, an anti-PRO polypeptide arm may be combined with an arm which binds to a triggering 
molecule on a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28. or B7). or Fc receptors 
for IgG (FcyR), such as FcyRI (CD64), FcyRII (CD32) and FtyRHI (CD16) so as to focus ceUular defense 
mechanisms to the cell e;q>iessing the particular PRO polypeptide. Bispecific antibodies may also be used to 
localize cytotoxic agents to cells which ej^ress a particular PRO polypeptide. These antibodies possess a 
PRO-binding arm and an arm which binds a cytotoxic agent or a radionuclide dielator, such as EOTUBE, 
DPTA, DOTA, or TETA. Another bispecific antibody of interest binds die PRO polypeptide and fiirther binds 
tissue factor (TF). 

5. Heteroconjugate Antibodies 
Heteroconjugate antibodies are also within the scope of the present invention. Heteroconjugate 
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antibodies are composed of two covalendy joined antibodies. Such antibodies have, for example, been 
proposed to target immune system cells to unwanted cells [U.S. Patent No. 4,676,980], and for treatment of 
HIV infection [WO 91/00360; WO 92/200373; EP 03089]. It is contemplated that the antibodies may be 
prepared in vitro using known methods in synthetic protein chemistry, including diose involving crosslinking 
agents. For example, immunotoxins may be constructed using a disulfide exchange reaction or by forming 
5 a thioether bond. Exan^)les of suitable reagents for this purpose include iminothiolate and methyl-4- 
mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 4,676,980. 

6. Effector Function Engineering 
It may be desirable to modify the antibody of the invention with respea to effector function, so as to 

10 enhance, e.g. , the effectiveness of the antibody in treating cancer. For example, cysteine residue(s) may be 
introduced into the Fc region, thereby allowing interchain disulfide bond formation in this region. The 
homodimeric antibody thus generated may have improved internalization capability and/or iiicreased 
complement-mediated cell killing and antibody-dependent cellular cytotoxicity (ADCC). See Caron etal.,L 
Exp Med .. 176: 1191-119Sa992^andShopes. J. Immunol .. 148:2918-2922(1992). Homodimeric antibodies 

15 with enhanced anti-tumor activity may also be prepared using heterobifunctional cross-linkers as described in 
Wolff al. Cancer Research . 53: 2560-2565 (1993). Alternatively, an antibody can be engineered that has 
dual Fc regions and may thereby have enhanced complement lysis and ADCC capabilities. See Stevenson et 
al . Anti-Cancer Drug Design. 3: 219-230 (1989). 

20 7. ImmunoconluyatBS 

The invention also pertains to inmiunoconjugates oonq>rising an antibody conjugated to a cytotoxic 
agent such as a chemodierapeutic agent, toxin {e.g. , an enzymatically active toxin of bacterial, fungal, plant, 
or animal origin, or firagments thereof), or a radioactive isotope (i.e., a radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have been described 

25 above. Enzymatically active toxins and fragments thereof that can be used include diphtheria A chain, 
nonbinding active fragments of diphtheria toxin, exotoxin A chain (from Pseudomonas aeruginosa), ricin A 
chain, abrin A chain, modeccin A chain, alpha-sarcin, Aleuritesfordii proteins, dianthin proteins, Phytolaca 
americana proteins (PAPI, PAPII, and PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria 
officinalis inhibitor, gelonin, mitogellin, restrictocin, phenomycin, enomycin, and die tricothecenes. A,variety 

30 of radionuclides are available fDr the production of radioconjugated antibodies. Examples include "%i, "'I, 
"*In, and *«^Re. Conjugates of the antibody and cytotoxic agent are made using a variety of 
bifunctional protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate (SPDP), 
iminodiiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate HCL), active esters 
(such as disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis-a^do conqKnmds (such as bis (p- 

35 azidob^Qzoyl)hexanediamine), bisKiiazoniumderivativ6s(suchasbiS'<pHliazominnte 

diisocyanates (such as tolyene 2,6-diisocyanate), and bis-active fluorine compounds (such as 1 ,5-difluoro-2,4- 
dinitrobenzene). For exan^le, a ricin inununotoxin can be prepared as described in Vitetta et al. , Science, 
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238 : 1098 (1987), Carbon- 14-labeIed l-isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid 
(MX-DTPA) is an exemplary chelating agent for conjugation of radionucleotide to the antibody. See 
WO94/11026. 

In another embodiment, the antibody may be conjugated to a "receptor" (such streptavidin) for 
utilization in tumor pretargeting wherein the antibody-receptor conjugate is administered to the patient. 
5 followed by removal of unbound conjugate from the circulation using a clearing agent and then administration 
of a "ligand" {e,g,, avidin) that is conjugated to a cytotoxic agent (e.g., a radionucleotide). 

8. Immunoliposomes 

The antibodies disclosed herein may also be formulated as inmiunoliposomes. L^somes containing 
10 the antibody are prepared by methods known in the art, such as described in Epstein et al, , Proc. Nad. Acad. 
Sci. USA . 3688 (1985); Hwang etal., Proc. Natl Acad. Sci. USA . 77: 4030 (1980); and U.S. Pat. Nos. 
4,485,045 and 4,544,545. L^somes with enhanced circulation time are disclosed in U.S. Patent No. 
5,013,556. 

Particularly useful liposomes can be generated by the reverse-phase evaporation method with a lipid 
15 composition comprising phosphatidylcholine, cholesterol, and PEG-derivatized phosphatidylethanolamine 
(PEG-PE), Liposomes are extruded through filters of defined^pore size to yield liposomes with the desired 
diameter. Fab* fragments of the antibody of the present invention can be conjugated to the liposomes as 
described in Martin et al J. Biol. Chem. . 252: 286-288 (1982) via a disulfide-inlerchange reaction. A 
chemotfaerapeutic agent (such as Doxorubicin) is optionally contained within die liposome. See Gabizon ei al, , 
20 J. National Cancer Inst.. SI(19): 1484 (1989). 

9. fh^im^utiPftl CpiffPQ^Wom of AntiMjeg 

Antibodies specifically binding a PRO polypeptide identified herein, as well as other molecules 
identified by the screening assays disclosed hereinbefore, can be administered for the treatment of various 
25 disorders in the form of pharmaceutical con^)ositions. 

If the PRO polypeptide is intracellular and \viiole antibodies are used as inhibitors, internalizing 
antibodies are preferred. However, lipofections or liposomes can also be used to deliver the antibody, or an 
antibody fragment, uito cells. Where antibody fragments are used, the smallest inhibitory fragment that 
m specifically binds to the binding domain of the target protein is preferred. For exanqile, based upon the; 

' 30 variable-region sequences of an antibody, p^tide molecules can be designed that retain the ability to bind Ae 
target protein sequence. Such pqitides can be synthesized chemically and/or produced by recombinant DNA 
tedmology. See, g.y.. Marasco etal.. Proc. Natl. Acad. Sci. USA. 90: 7889-7893 (1993). The 
formulation herein may also contain more than one active con^und as necessary for &e particular indication 
being treated, preferably those with oon^»lem^tary activities diat do not adversely affect each other. 
35 Alternatively, or in addition, the conq)osition may con^rise an agent that enhances its function, such as, for 
example, a cytotoxic agent, cytokine, diemotherapeutic agent, or growth-inhibitory agent. Sudi molecules 
are suitably present in combination in amounts that are effective for the purpose intended. 
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The active ingredients may also be entrapped in microcapsules prepared, for example, by coacervation 
techniques or by interfacial polymerization, for example, hydroxymethylcellulose or gelatin-microcapsules and 
poly-(methylmediacylate) microcapsules, respectively, in colloidal drug delivery systems (for example, 
liposomes, albumin microspheres, microemulsions, nano-particles, and nanocapsules) or in macroemulsions. 
Such techniques are disclosed in Remington*s Pharmaceutical Sciences , supra. 
5 The formulations to be used for in vivo administration must be sterile. This is readily accomplished 

by filtration through sterile filtration membranes. 

Sustained-release preparations may be prepared. Suitable examples of sustained-release preparations 
include semipermeable matrices of solid hydrophobic polymers containing the antibody, which matrices are 
in the form of shaped articles, e.g., films, or microcapsules. Examples of sustained-release matrices include 

10 polyesters, hydrogels (for example, poly(2-hydroxyethyl-metiiacrylate), or poly(vinylalcohol)), polylactides 
(U.S. Pat. No, 3,773,919), copolymers of L-glutamic acid and y ethyl-L-glutamal», non-degradable ethylene- 
vinyl acetate, degradable lactic acid-glycolic acid copolymers such as the LUPRON DEPOT (injectable 
microspheres composed of lactic acid-glycolic acid copolymer and leuprolide acetate), and poly-D-(-)-3- 
hydroxybutyric acid. While polymers such as ethylene-vinyl acetate and lactic acid-glycolic acid enable release 

15 of molecules for over 100 days, certainhydrogels release proteins for shorter time periods. When encapsulated 
antibodies remain in the body for a long time, they may denature or aggregate as a result of exposure to 
moisture at 37*C, resulting in a loss of biological activity and possible changes in immunogenicity. Rational 
strategies can be devised for stabilization depending on the mechanism involved. For example, if die 
aggregation mechanism is discovered to be intennolecular S-S bond formation through ihio-disulfide 

20 interchange, stabilizationmaybeachievedbymodifyingsulfliydryl residues, lyophilizing from acidic solutions, 
controlling moisture content, using appropriate additives, and developing specific polymer matrix compositions. 

G. Uses for anti-PRO Antibodies 

The anti-PRO antibodies of the mvention have various utilities. For example, anti-PRO antibodies 
25 may be used in diagnostic assays for PRO, e.g., detecting its expression m specific cells, tissues, or serum. 
Various diagnostic assay techniques known in the art may be used, such as competitive binding assays, direct 
or indirect sandwich assays and immunoprecipitation assays conducted in either heterogeneous or homogeneous 
phases [Zola, Monoclonal Antibodies: A Manual of Techniques . CRC Press, Inc. (1987) pp. 147-158]. The 
Atr' antibodies used in the diagnostic assays can be labeled with a detectable moiety. The detectable moi^ should 
30 " be capable of prwlucing, either directly or indirectly, a detectable signal. Fot example, the detectable moiety 
may be a radioisotope, such as ^H, "C, ^P, "S, or '^I, a fluorescent or chemiluminescent conq)ound, such 
as fluorescein isotfaiocyanate, rhodamine, or lucifsrin, or an enzyme, such as alkaline phosphatase, beta- 
galactosidase or horseradish peroxidase. Any method known in the art for conjugating die antibody to die 
detectable moi^ may be employed, including those methods described by Hunter et ai.. Nature, i44:945 
35 (1962); David et al.. Biochemistry , 12:1014 (1974); Pain et al., J fmimmoL Meth.. 42:219 (1981); and 
Nygren, J- Histochem. and Cvtochem.. 3Q:4a7 (1982). 
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Anti-PRO antibodies also are useful for the affinity purification of PRO from recombinant cell culture 
or natural sources. In this process, the antibodies against PRO are immobUized on a suitable support, such 
a Sephadex resin or filter paper, using methods well known in the art. The immobilized antibody then is 
contacted with a sample containing the PRO to be purified, and thereafter the support is washed with a suitable 
solvent that will remove substantially all the material in the sample except the PRO, which is bound to the 
5 immobilized antibody. Finally, the support is washed with another suitable solvent that wll release the PRO 
from the antibody. 

The following examples are offered for illustrative purposes only, and are not intended to limit the 
scope of the present invention in any way. 

All patent and literature references cited in the present specification are hereby mcorporated by 
10 reference in their entirety. 

E?CAMP^ES 

Commercially available reagents referred to in the examples were used according to manufacmrer's 
instructions unless otherwise indicated. The source of those cells identified in die following examples, and 
15 throughout the specification, by ATCC accession numbers is the American Type Culture Collection, Manassas. 
VA, 

EXAMPLE 1 : Extracellular Domain Homology Screening to Id entify Novel Polvpeptides and CPNA Enco^tpg 
Therefor 

20 Theextracellular domain (ECD) sequences (including ttie secretion signal sequence, if any) fromabout 

950 known secreted proteins from die Swiss-Prot public database were used to search EST databases. The 
EST databases included public databases (e.g., Dayhoff, GenBank). and proprietary databases (e.g, 
LIFESEQ™. Incyte Pharmaceuticals, Palo Alto, CA). The search was performed using the computer program 
BLAST or BLAST-2 (Altschul et al.. Methods in Enzvmologv 266:460-480 (1 996)) as a comparison of the 

25 ECD protein sequences to a 6 frame translation of the EST sequences. Those conqjarisons with a BLAST 
score of 70 (or in some cases 90) or greater that did not encode known proteins were clustered and assembled 
into consensus DNA sequences with the program "phrap" (Phil Green, University of Washington, Seattle. 
WA). 

' Using diis extracellular domain homology screen, consensus DNA sequences were assembled relative 

30 to the other identified EST sequences using phrap. In addition, the consensus DNA sequences obtained were 
often (but not always) extended using repeated cycles of BLAST or BLAST-2 and phrap to extend tfie 
consensus sequence as far as possible using the sources of EST sequences discussed above. 

Based upon the consensus sequences obtained as described above, oligonucleotides were then 
synthesized and used to identify by PCR a cDNA library that contained die sequence of interest and for use 
35 as probes to isolate a clone of the fiill-lengdi coding sequence for a PRO polypeptide. Forward and reverse 
PCR primers generally range from 20 to 30 nucleotides and are often designed to give a PCR product of about 
100-1000 bp in length. The probe sequences are typicaUy 40-55 bp in length. In some cases, additional 
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oligonucleotides are synthesized when the consensus sequence is greater than about l-l.5kbp. In order to 
screen several libraries for a ftill-length clone, DNA from the libraries was xreened by PCR amplification, 
as per Ausubel et al., Current Protocols in Molecular Biology , with the PCR primer pair. A positive library 
was then used to isolate clones encoding the gene of interest using the probe oligonucleotide and one of the 
primer pairs. 

5 The cDNA libraries used to isolate the cDNA clones were constructed by standard methods using 

commercially available reagents such as those from Invitrogen, San Diego, CA. The cDNA was primed with 
oligo dT containing a Nod site, linked with blunt to Sail hemikinased adaptors, cleaved with Nofl, sized 
appropriately by gel electrophoresis, and cloned in a defined orientation into a suitable cloning, vector (such 
as pRKB or pRKD; pRKSB is a precursor of pRK5D that does not contain the Sfil site; see, Holmes et al., 
10 Science . 253 : 1278-1280 (1991)) in the unique Xhol and NotI sites. 

EXAMPLE 2 : T5;Qlation of cDNA clones bv Amvlase Screening 

1. Preparation of olieo dT primed cDNA library 

mRN A was isolated from a human tissue of interest using reagents and protocols from Invitrogen, San 
15 Diego. CA (Fast Track 2). This RNA was used to generate an oligo dT primed cDNA library in the vector 
pRKSD using reagents and prt>tocols from Life Technologies. Gaithersburg, MD (Super Script Plasmid 
System). In this procedure, the double stranded cDNA was sized to greater than 1000 bp and ttie Sall/NotI 
linkeied cDNA was cloned into XhoI/NotI cleaved vector. pRK5D is a cloning vector that has an sp6 
transcription initiation site followed by an Sfil restriction enzyme site preceding the XhoI/NotI cDN A cloning 
20 sites. 

2. Preparation of random orimed cDNA library 

A secondary cDNA library was generated in order to preferentially represent the 5* ends of the 
primary cDNA clones. Sp6 RNA was generated from the primary library (described above), and this RNA 
was used to generate a random pruned cDNA library in the vector pSST-AM Y.O using reagents and protocols 

25 from Life Technologies (Super Script Plasmid System, referenced above). In this procedure the double 
stranded cDNA was sized to 500-1000 bp, linkered with blunt to NotI adaptors, cleaved with Sfil, and cloned 
into Sfif/NotI cleaved vector. pSST-AMY.O is a cloning vector that has a yeast alcohol dehydrogenase 
promoter preceding the cDNA cloning sites and the mouse amylase sequence (the mature sequence without the 
secretion signal) followed by the yeast alcohol dehydrogenase terminator, after the cloning sites. Thus, cDN As 

30 cloned into this vector that are fused in frame with amylase sequence will lead to the secretion of amylase from 
appropriately transfected yeast colonies. 

3. Transfdrmation and Detection 

DNA from the library described in paragraph 2 above was chilled on ice to which was added 
electrocompetent DHIOB bacteria (Life Technologies, 20 ml). The bacteria and vector mixture was then 
35 electroporated as recommended by the manufacturer. Subsequently, SOC media (Life Technologies, 1 ml) 
was added and the mixture was incubated at 37 '^C for 30 minutes. The transformants were then plated onto 
20 standaid 150 mm LB plates containing ampicillin and incubated for 16 hours (37 X). Positive colonies 

ICQ 



wo 00/77037 PCTAJSOO/14042 

were scraped off the plates and the DNA was isolated from the bacterial pellet using standard protocols, e.g. 
CsCl-gradient. The purified DNA was then carried on to the yeast protocols below. 

The yeast methods were divided into three categories: (1) Transformation of yeast with the 
plasmid/cDNA combined vector; (2) Detection and isolation of yeast clones secreting amylase; and (3) PGR 
amplification of the insert directly from the yeast colony and purification of the DNA for sequencing and 
5 further analysis. 

The yeast strain used was HD56-5A (ATCC-90785). This strain has the following genotype: MAT 
alpha, ura3-52, leu2-3, Ieu2-112. his3-ll. his3-15, MAL+, SUC*, GAL*. Preferably, yeast mutants can be 
employed that have deficient post-translational pathways. Such mutants may have translocation deficient alleles 
in secll, secll, sec62, with truncated secll beuig most preferred. Alternatively, antagonists (including 
10 antisense nucleotides and/or ligands) which interfere with the normal operation of these genes, other proteins 
impUcated m this post translation pathway (e.g.. SEC61p, SEC72p, SEC62p, SEC63p. TDJlp or SSAlp-4p) 
or the complex formation of these proteins may also be preferably employed in combination with the amylase- 
e^ressing yeast. 

Transformation was performed based on the protocol outlined by Gietz et al., Nucl. Acid. Res,, 

15 20: 1425 (1992). Transformed cells were then inoculated from agar into YEPD complex media broth (100 ml) 
and grown overnight at SO^'C. The YEPD brotfi was prepared as described in Kaiser et al. , Methods iq Yea^t 
Genetics . Cold Spring Harbor Press, Cold Spring Harbor, NY, p. 207 (1994). The overnight culture was then 
diluted to about 2x10^ cells/ml (approx. OD^ =0. 1) into fresh YEPD broth (500 ml) and regrown to 1 x 10^ 
cells/ml (approx. ODao-0.4-0.5). 

20 The cells were then harvested and prepared for transformation by transfer into GS3 rotor bottles in 

a Sorval GS3 rotor at 5,000 rpm for 5 minutes, the supernatant discarded, and then resuspended into sterile 
. water, and centrifuged again in 50 ml fedcon tubes at 3,500 ipm in a Beckman GS-6KR centrifuge. The 
supernatant was discarded and the cells were subsequently washed with LiAc/TE (10 ml, 10 mM Tris-HCl, 
1 mM EDTA pH 7.5. 100 mM LiaOOCCHj), and resuspended into LiAc/TE (2.5 ml). 

25 Transformation took place by mixing the prepared ceUs (100 fil) with freshly denatured single stranded 

salmon testes DNA (Lofetrand Labs, Gaithersburg, MD) and transformmg DNA (1 fig, vol. < 10 a^I) in 
microfuge mbes. The mixture was mixed briefly by vortexing, then 40% PEG/TE (600 40% polyethylrae 
glycol-4000. 10 mM Tris-HCl, 1 mM EDTA, 100 mM UjOGCCHj, pH 7.5) was added. This mixture was 
gently mixed and incubated at 30**C while agitating for 30 minutes. The cells were ttien heat shocked at 42°C 

30 for 15 minutes, and the reaction vessel centrifuged in a microfuge at 12.000 rpm for 5-10 seconds, decanted 
and resuspended into TE (500 ^1, 10 mM Tris-HCl, 1 mM EDTA pH 7.5) followed by recentrifiigalion. The 
cells were then diluted into TE (1 ml) and aliquots (200 id) were spread onto the selective media previously 
prepared in 150 mm growth plates (VWR). 

Alternatively, instead of multiple small reactions, the transformation was performed using a single, 

35 large scale reaction, wherein reagent amounts were scaled up accordingly. 

The selective media used was a synthetic complete dextrose agar lacking uracil (SCD-Ura) prepared 
as described in Kaiser et al. . Methods in Yeast Genetics . Cold Spring Harbor Press, Cold Spring Harbor, NY, 
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p. 208-210 (1994). Transformants were grown at 30^C for 2-3 days. 

The detection of colonies secreting amylase was performed by including red starch in the selective 
growth media. Starch was coupled to the red dye (Reactive Red- 120, Sigma) as per the procedure described 
by Biely et al.. Anal. Biochem. . 172:176-179 (1988), The coupled starch was incorporated into die SCD-Ura 
agar plates at a final concentration of 0. 15% (w/v), and was buffered widi potassium phosphate to a pH of 7.0 
5 (50-100 mM final concentration). 

The positive colonies were picked and streaked across fresh selective media (onto ISO mm plates) in 
order to obtain well isolated and identifiable single colonies. Well isolated single colonies positive for amylase 
secretion were detected by direct incorporation of red starch into buffered SCD-Ura agar. Positive colonies 
were determined by their ability to break down starch resulting in a clear halo around the positive colony 
10 visualized directly. 

4. Isolation of DNA bv PCR Amplification 

When a positive colony was isolated, a portion of it was picked by a toothpick and diluted into sterile 
water (30 /zl) in a 96 well plate. At this tinie, the positive colonies were either frozen and stored for 
subsequent analysis or immediately amplified. An aliquot of cells (5 /xl) was used as a template for the PCR 
15 reaction in a 25 ^ volume containing: 0.5 fd Klentaq (Clontech, Palo Alto, CA); 4.0 fi\ 10 mM dNTP's 
(Perkin Ehner-Cetus); 2.5 ix\ Kentaq buffer (Clontech); 0.25 fi\ forward oligo 1; 0.25 ^l reverse oligo 2; 12.5 
fi\ distilled water. The sequence of (he forward oligonucleotide 1 was: 

V-TGTAAAACGACGGCCAG TTAAATAGACCT GCAATTATTAATCT-3' (SEQIDNO:!) 
The sequence of reverse oligonucleotide 2 was: 
20 S -GAGGAAACAGCTATGACC ACCTGCACA CCTGCAAATCCATT-3' (SEQ ID NO:2) 

PCR was then performed as follows: 



a. 




Denature 


92^C, 


5 minutes 


b. 


3 cycles of: 


Denature 


92°C. 


30 seconds 




Anneal 


59X, 


30 seconds 






Extend 


72'C, 


60 seconds 


c. 


3 cycles of: 


Denature 


92X, 


30 seconds 




Anneal 


57^C, 


30 seconds 






Extend 


72*C. 


60 seconds 


d. 


25 cycles of: 


Denature 


92^C, 


30 seconds 




Anneal 


55*C, 


30 seconds 






Extend 


72X, 


60 seconds 


e. 




Hold 


4**C 





The underlined r^ions of the oligonucleotides annealed to die ADH promoter region and the amylase 
region, respectively, and amplified a 307 bp region fcom vector pSST-AMY.O when no insert was present. 
40 Typically^ the first 18 nucleotides of the 5' end of these oligonucleotides contained annealing sites for the 
sequencing pruners. Thus, tiie total product ofthe PCR reaction from an empty vector was 343 bp. However, 
signal sequence-fused cDNA resulted in considerably longer nucleotide sequences. 
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Following the PGR, an aliquot of the reaction (5 ^1) was examined by agarose gel electrophoresis in 
a 1 % agarose gel using a Tris-Borate-EDTA (TBE) buffering system as described by Sambrook et al., supra . 
Clones resulting in a single strong PGR product larger than 400 bp were further analyzed by DNA sequencing 
after purification with a 96 Qiaquick PGR clean-up column (Qiagen Inc., Ghatsworth, GA). 

5 EXAMPLE 3 : Isolation of cDNA Clones Using Signal Algorithm Analysis 

Various polypeptide-encoding nucleic acid sequences were identified by applying a proprietary signal 
sequence finding algorithm developed by Genentech, Inc. (South San Francisco, CA) upon ESTs as well as 
clustered and assembled EST fragments from public (e.g., GenBank) and/or private (LIFESEQ®, Incyte 
Pharmaceuticals, Inc., E^o Alto, CA) databases. The signal sequence algorithm confutes a secretion signal 

10 score based on the character of the DNA nucleotides surrounding the first and optionally the second methionine 
codon(s) (ATG) at the 5'-end of the sequence or sequence fragment under consideration. The nucleotides 
following the first ATG must code for at least 35 unambiguous amino acids without any stop codons. If the 
first ATG has the required amino acids, the second is not examined. If neither meets the requirement, the 
candidate sequence is not scored. In order to determine whether the EST sequence contains an authentic signal 

15 sequence, the DNA and corresponding amino acid sequences surrounding the ATG codon are scored usmg a 
set of seven sensors (evaluation parameters) known to be associated with secretion signals. Use of this 
algorithm resulted in the identification of numerous polypeptide-encoding nucleic acid sequences. 

EXAMPLE 4 : Isolation of cDNA clones Encoding Human PR0196 
20 PR0196 was identified by screening the GenBank database using the conq)uter program BLAST 

(Altshul et al., Meihods in Enzvmologv 2§fi:46(M80 (1996). The PR0196 sequence shows homology with 
known eqrossed sequence tag (EST) sequences T35448, TU442, and W77823. None of the known EST 
sequences have been identified as full length sequences, or described as ligands associated with the TIE 
receptors. 

25 Following its identification, NLl was cloned from a human fetal lung library prepared from mRNA 

purchased from Glontech, Inc. (Palo Alto, GA, USA), catalog ^ 6528-1, following the manufacmrer's 
instructions. The library was screened by hybridization with synthetic oligonucleotide probes: 

(a) 5'-GGTGAGGAAGGAAGGGAAGTAGAAAGTGGTGGT-3' (SEQ ID N0:5); 

(b) 5'-T(jCGGCCGGACCAGTCCTCCATCKjTCACCAGGAGTTTGTAG-3* (SEQ ID N0:6); 
30 (c) 5'-GGTGGTGAACTGCTTGCCGTTGTGCCATGTAAA-3' (SEQ ID N0:7). 

based on the ESTs found in die GenBank database. cDNA sequences were sequenced in their entireties. 

The nucleotide and amino acid sequences of PR0196 are shown in Figure 1 (SEQ ID NO:3) and 
Figure 2 (SEQ ID N0:4), respectively. PR0196 shows significant sequence identity with both the TIEl and 
the TIE2 ligand. 

35 A clone of PR0196 was deposited with the American Type Gulture Collection, 10801 University 

Blvd., Manassas, VA 20110-2209. USA (ATGG) on September 18. 1997 under the terms of the Budapest 
Treaty, and has been assigned the deposit number 209280. 
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EXAMPLE 5 : Isolation of cDNA clones Encoding Human PR0444 

A cDNA sequence isolated in the amylase screen described in Example 2 above was designated 
DNA13121 . Oligonucleotide probes were generated to this sequence and used to screen a human fetal lung 
library (LIB25) prepared as described in paragraph 1 of Example 2 above. The cloning vector was pRK5B 
(pRK5B is a precursor of pRK5D that does not contain the Sfil site; see. Holmes et al., Science . 253:1278- 
1280 (1991)), and the cDNA size cut was less than 2800 bp. 

A full length clone was identified that contained a single open reading frame widi an apparent 
translational initiation site at nucleotide positions 608-610 and ending at the stop codon found at nucleotide 
positions 959-961 (Figure 3, SEQ ID N0:8). The predicted polypeptide precursor is 117 amino acids long, 
has a calculated molecular weight of approximately 12,692 daltons and an estimated pi of ^proximately 7.50. 
Analysis of the full-length PR0444 sequence shown in Figure 4 (SEQ ID NO:9) evidences the presence of a 
signal peptide at amino acid 1 to about amino acid 16. An analysis of the Dayhoff database (version 35.45 
SwissProt 35) evidenced homology between die PR0444 amino acid sequence and the following Dayhoff 
sequences: CEF44D12_8, P_R88452. YNEl^CAEEL, A47312. AF009957_1, and A06133J. 

Clone DNA26846-1397 was deposited with the ATCC on October 27. 1998 and is assigned ATCC 
deposit no. 203406. 

EXAMPLE 6 : Isolation of cDNA clones Encoding Human PR0183. PR0185. PRO9940. PRO2630 and 
PRO6309 

DNA molecules encoding the PR0183, PR0185, PRO9940, PRO2630 and PRO6309 polypeptides 
shown in the acconqranying figures were obtained through GenBank. 

PXAMpm 7: m^^on Qf CPNA gUgflffS BUffO^ing Human PRQ2|0 ^4 mOill 

A consensus DNA sequence was assembled usii^ phrap as described in Example 1 above. In some 
cases, the consensus DNA sequence as extended using repeated cycles of blast and phrap to extend die 
consensus sequence as far as possible using the sources of EST sequences listed above. Based on this 
consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained 
the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence. The 
library used to isolate DNA32279-1131 was fetal kidney. 

cDNA cloneS'Were sequenced in their entirety. The entire nucleotide sequence of DNA32279-1 13 1 
is shown in Figure 9 (SEQ ID NO: 14) and amino acid sequence of PRO210 is shown in Figure 10 (SEQ ID 
NO: 15). The entire nucleotide sequence of DNA33094-I131 is shown in Figure 13 (SEQ ID NO:2i) and 
amino acid sequence of PR0217 is shown in Figure 14 (SEQ ID NO:22). 

EXAMPLE 8: Isolation of cDNA clones Encoding Human PRQ215 

A consensus DNA sequence was assembled relative to the other identified EST sequences as described 
in Example 1 above, wherein the consensus sequence was designated herein as DNA28748. Based on the 
DNA28748 consensus sequence, oligonucleotides were synthesized to identify by PCR a cDNA library that 
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contained the sequence of interest and for use as probes to isolate a clone of the full-length coding sequence 
for PR0215. 

A pair of PCR primers (forward and reverse) were synthesized: 
forward PGR primer 5'-GTGCCTGGCACACAATGAGATC-3' (SEQIDN0:18) 
reverse PCR primer 5^CCAATGTGTGCAAGCGGTTGTG-3* (SEQIDN0:I9) 
5 Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA28748 
sequence which had the following nucleotide sequence: 
hybridization probe 

5^TCAAGAOCCTGGACCTCAGCCACAATCTCATCTCTGACnTGCCTGGAGC-3* (SEQ ID NO:20). 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was 
10 screened by PCR amplification with the PCR primer pair identified above. A positive library was then used 
to isolate clones encoding the PR021S gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDN A libraries was isolated from human fetal lung tissue. The cDNA 
libraries used to isolate the cDNA clones were constructed by standard methods using commercially available 
reagents such as those from Invitrogen, San Diego, CA. The cDNA was primed with oligo dT containing a 
15 NotI site, linked with blunt to Sail hemikinased adaptors, cleaved with NotI, sized appropriately by gel 
electrophoresis, and cloned in a defined orientation into a suitable cloning vector (such as pRKB or pRKD; 
pRK5B is a precursor of pRK5D that does not contain the Sfil site; see, Holmes et al.. Science , 253: 1278-1280 
(1991)) in the unique Xhol and NotI sites. 

DNA sequencing of the clones isolated as described above gave the full-lengdi DNA sequence for 
20 PR021S [herein designated as DNA32288-1 132 and the derived protein sequence for PR021S. 

The entire nucleotide sequence of DNA32288-1 132 is shown in Figure 1 1 (SEQ ID NO: 16). Clone 
DNA32288-1132 contains a single open reading frame with an apparent translational initiation site at 
nucleotide positions 308-310 and ending at the slop codon at nucleotide positions 1591-1593 (Figure 11, the 
initiation and stop codons are circled). The predicted polypeptide precursor is 428 amino acids long (Figure 
25 12). Clone DNA32288-1 132 has been deposited with ATCC and is assigned ATCC deposit no, 209261 . 

Analysis of the amino acid sequence of the full-length PR0215 shows it has homology to member of 
the leucine rich repeat protein superfamily, including the leucine rich repeat protein and the SLIT protein. 

EXAMPLE 9 : Isolation of cDNA clones Encoding Human PR0242 

30 An expressed sequence tag (EST) DNA database (LIFESEQ™, Incyte Pharmaceuticals, Palo Alto, 

CA) was searched and an EST was identified which showed homology to a chemokine. Based on this sequence, 
oligonucleotides were synthesized to identify by PCR a cDNA library that contained the sequence of interest 
and for use as probes to isolate a clone of the full-lengdi coding sequence for PR0242. 
A pair of PCR primer (forward and reverse) were synthesized: 

35 forward PCR Primer 5'-GGATCAGGCAGGAGGAGTrrGGG-3' (SEQ ID NO:25) 
reverse PCR primer S^-GGATGGGTACAGACTTTCTTGCC-S' (SEQ ID NO:26) 
Additionaly , a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA28709 
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sequence which had the following nucleotide sequence: 
hybridization probe 

5*-ATGATGGGCCrCTCCTTGGCCTCrGCTGTCK:TCCTCKjCCTCCCT^ (SEQ ID NO:27) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was 
screened by PGR amplification with the PGR primer pair identified above. A positive library was dien used 
5 to isolate clones encoding the PR0242 gene using the probe oligonucleotide and one of the PGR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal lung tissue. A cDNA 
clone was sequenced in entirety. The entire nucleotide sequence of DNA33785-1I43 is shown in Figure 15 
(SEQIDNO:23). Clone DNA337854 143 contains a single open reading frame with an q)parenttransIationa^ 
initiation site at nucleotide positions 333-335 and ending at the stop codon at nucleotide positions 615-617 
10 (Figure 16; SEQ ID NO:24). The predicted polypeptide precursor is 94 amino acids long (Figure 16). 

Based on a BLAST and FastA sequence alignment analysis (using die ALIGN computer program) of 
the full-length sequence, FR0242 shows ammo acid sequence identity to human macrophage inflammatory 
protein 1-alpha, rabbitt macrophage inflanunatory protein 1-beta, human LD78 and rabbit immune activation 
gene 2. 

15 

EXAMPLE 10 : Isolation of cDNA clones Encoding Human PR0288 

A synthetic probe based on the sequence encoding the DcRl ECD [Sheridan et al., supra] and having 
the following sequence: 

5*-CATAAAAGTTCCTGCACCATGACCAGAGACACAGTGTGTCAGTGTAAAGA-3' (SEQ ID NO:30) 

20 was used to screen a human fetal lung cDNA library. To prepare the cDNA library, mRNA was isolated from 
human fetal lung tissue using reagents and protocols from Invitrogen, San Di^o» GA (Fast Track 2). This 
RNA was used to generate an oligo dT primed cDNA library in the vector pRK5D using reag^s and protocols 
from Life Technologies, Gaithersburg, MD (Super Script Plasmid System). In diis procedure, the double 
stranded cDN A was sized to greater than 1000 bp and the Sall/NotI linkered cDNA was cloned into XhoI/NotI 

25 cleaved vector. pRK5D is a cloning vector that has an sp6 transcription initiation site followed by an Sfil 
restriction enzyme site preceding the XhoI/NotI cDNA cloning sites. 

A full lengdi clone was identified (DNA35663-1 129) that contained a single open reading frame with 
an apparent translational initiation site at nucleotide positions 157-159 and ending at the stop codon found at 
nucleotide positions 1315-13 17 (figure 17; SEQ ID NO:28). The clone is referred to as pRK5-35663 and is 

30 deposited as ATCC No. 209201. 

The predicted polypq>tide precursor is 386 amino acids long and has a calculated molecular weight 
of approximately 41.8 kDa. Sequence analysis indicated a N-terminal signal peptide (ammo acids 1-55), 
followed by an ECD (amino acids 56-212), transmembrane domain (amino acids 213-232) andintracellular 
region (amino acids 233-386). (Figure 18). The signal peptide cleavage site was confirmed by N-terminal 

35 protein sequencing of a PR0288 ECD inununoadhesin (not shown). This structure suggests that PR0288 is 
a type I transmembrane protein. PR0288 contains 3 potential N-linked glycosylation sites, at amino acid 
positions 127, 171 and 182. (Figure 18) 
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TNF receptor family proteins are typically characterized by the presence of multiple (usually four) 
cysteine-rich domains in their extracellular regions - each cysteine-rich domain being approximately 45 amino 
acids long and containing approximately 6, regularly spaced, cysteine residues. Based on the crystal structure 
of the type 1 TNF receptor, the cysteines in each domain typically form three disulfide bonds in which usually 
cysteines 1 and 2, 3 and 5, and 4 and 6 are paired together. Like DR4. DR5, and DcRl, PR0288 contains 
5 two extracellular cysteine-rich pseudorepeats, whereas other identified manunalian TNFR family members 
contain three or more such domains [Smith et al., CeU, 76:959 (1994)]. 

Based on an alignment analysis of the PR0288 sequence shown in Figure 18 (SEQ ID NO:29), 
PR0288 shows more sequence identity to the ECD of DR4, DR5, or DcRl than to other apoptosis-linked 
receptors, such as TNFRl, Fas/Apo-1 or DR3, The predicted intracellular sequence of PR0288 also shows 

10 more homology to the corresponding region of DR4 or DR5 as compared to TNFRl, Fas or DR3. The 
intracellular region of PR0288 is about 50 residues shorter than the intracellular regions identified for DR4 
or DR5. It is pi^sently believed fliat PR0288 may contain an truncated death domain (amino acids 340-364), 
which corresponds to the carboxy-terminal portion of die death domain sequences of DR4 and DR5, Five out 
of six amino acids that are essential for signaling by TNFRl [Tartaglia et al., supral and that are conserved 

15 or semi-conserved in DR4 and DR5, are absent in PR0288. 

EXAMPLE 1 1 : Isolation of cDNA clones Encoding Human PR0365 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described 
in Example 1 above. This consensus sequence is herein designated DNA35613. Based on the DNA35613 
20 consensus sequence, oligonucleotides were synthesized: 1) to identify by PGR a cDNA library that contained 
the sequence of interest, and 2) for use as probes to isolate a clone of the fuU-lengtfa coding sequence for 
. PR0365. 

Forward and reverse PGR primers were synthesized: 
forwani PGR primer 5'-GGCTGGCCTGCAGAGATC-3' (SEQ ID NO:33) 

25 forward PGR primer 5'-AATGTGAGGAGTGGAGTGGG-3* (SEQ ID NO:34) 
forward PGR primer 5*-AGGGTTGGAAGTGGGTTG-3' (SEQ ID NO:35) 

reverse PGR primer 5"-AAGATTGTTGAGGGATTGGAGGTG-3' (SEQIDNO:36) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA35613 
sequence which had the following nucleotide sequence 

30 hybridization probe 

5'-AATCCCTGCTCTTCATGGTGACCTATGACGACGGAAGCACAAGAGTG-3' (SEQ ID NO:37) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was 
screened by PGR anq>lification widi one of the PGR primer pairs identified above, A positive library was then 
used to isolate clones encoding the PR036S gene using the probe oligomicleotide and one of die PGR 

3S pruners.RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue. 

DNA sequencing of die clones isolated as described above gave die full-length DNA sequence for 
PR0365 [herein designated as DNA467T7-1253] (SEQ ID NO:31) and the derived protein sequence for 
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PR0365. 

The entire nucleotide sequence of DNA46777-1253 is shown in Figure 19 (SEQ ID N0:31). Clone 
DN A46777- 1 253 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 15-17 and ending at the stop codon at nucleotide positions 720-722 (Figure 19). The predicted 
polypeptide precursor is 235 amino acids long (Figure 20). Important regions of the polypeptide sequence 
5 encoded by clone DNA46777-1253 have been identified and include the following: a signal peptide 
corresponding to amino acids 1-20 and multiple potential N-glycosylation sites. Clone DNA46777-1253 has 
been deposited with ATCC and is assigned ATCC deposit no. 209619. 

Analysis of the amino acid sequence of the full-length PR0365 polypeptide suggests that portions of 
it possess significant homology to the human 2-19 protein, thereby indicating that PR0365 may be a novel 
10 human 2-19 protein homolog. 

EXAMPLE 12 : Isolation of cDNA clones E ncoding Human PR01361 

Use of the signal sequence algorithm described in Example 3 above allowed identification of an EST 
cluster sequence from the Incyte database, designated Incyte cluster sequence 10685. This EST cluster 

15 sequence was then compared to a variety of expressed sequence tag (EST) databases ^ch included public 
EST databases (e.g. , GenBank) and a proprietary EST DNA database (Lifeseq®, Incyte Pharmaceuticals, Palo 
Alto, CA) to identify existing homologies. The homology search was performed using the computer program 
BLAST or BLAST2 (Altshul et al., Methods in Enzvmoloev 26§:460-480 (1996)). Those comparisons 
resulting in a BLAST score of 70 (or in some cases 90) or greater that did not encode known proteins were 

20 clustered and assembled into a consensus DNA sequence widi the program "phrap" (Phil Green, Univmity 
of Washington, Seatde, Washington). The consensus sequence obtained djercfrom is herein designated 
. DNA58839. 

In light of an observed sequence homology between the DN A58839 sequence and an EST sequence 
contained within the Incyte EST clone no. 2967927. the Incyte EST clone no. 2967927 was purchased and the 

25 cDNA insert was obtained and sequenced. The sequence of this cDNA insert is shown in Figure 21 and is 
herein designated as DNA60783-1611. 

Clone DNA60783-161 1 contains a single open reading firame with an apparent translational initiation 
site at nucleotide positions 1 42-144 and ending at die stop codon at nucleotide positions 1 132-1 134 (Figure 21). 
The predicted polypeptide precursor is 3305amino acids long (Figure 22). The lull-length PR01361 protein 

30 shown in Figure 22 has an estimated molecular weight of about 36,840 daltons and a pl of about 4.84. 
Analysis of the full-length PR01361 sequence shown in Figure 22 (SEQ ID NO:39) evidences the presence 
of the following: a signal peptide from about amino acid 1 to about amino acid 23, a transmembrane domain 
from about amino acid 266 to about amino acid 284 , a leucine zipper pattern sequence from about amino acid 
155 to about amino acid 176 and potential N-glycosylation sites from about amino acid 46 to about amino acid 

,35 49, from about amino acid 64 to about amino acid 67, from about amino acid 166 to about amino acid 169 and 
from about amino acid 191 to about amino acid 194, Clone DNA60783-161 1 has been dqwsited with ATCC 
on August 18, 1998 and is assigned ATCC deposit no. 203130. 
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An analysis of the Dayhoff database (version 35.45 SwissProt 35). using a WU-BLAST2 sequence 
alignment analysis of the full-length sequence shown in Figure 22 (SEQ ID NO:39), evidenced significant 
homology between the PRO 1361 amino acid sequence and the following Dayhoff sequences: 150620, G64876, 
PMCMSG102B JMSG104, HUMIGLVXY_l and PH1370. 

EXAMPLE 13 : Isolation of cDNA clones Encoding Human PRO1308 

A consensus DN A sequence was assembled relative to other EST sequences using phrap as described 
in Exanq>le 1 above. The consensus sequence was extended then using repeated cycles of BLAST and phrap 
to extend the consensus sequence as far as possible using the sources of EST sequences discussed above. The 
extended consensus sequence is designated herein as "DNA3S726''. Based on die DNA35726 consensus 
sequence, oligonucleotides were synttiesized: 1) to identify by PGR a cDN A library that contained the sequence 
of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PRO1308. 

The following PGR primers (forward and reverse) were synthesized: 



Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA35726 
sequence whidi had the following nucleotide sequ^ice: 

hYhridizatiftn pmhe ; 5'-AACGTCACCTACATCTCCTCGTGCCACATGCGCCAGGCCACCTG-3' (SEQ 
ID NO:50). 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was 
screened by PGR amplification with the PGR primer pair identified above. A positive library was then used 
to isolate clones encoding the PRO1308 gene using the probe oligonucleotide and one of the PGR primers. 
RNA for construction of the cDNA libraries was isolated from a human SK-Lu-1 adenocarcinoma cell line. 

DNA sequencing of the clones isolated^ described above gave die fiill-lengtfa DNA sequence for 
PRO1308 (designated herein as DNA62306-1S70 [Figure 23, SEQ ID NO:40]; and the derived protein 
sequence for PRO1308. 

The entire coding sequence of PRO1308 is shown in Figure 23 (SEQ ID NO:40). Gione DNA62306- 
1570 contains a single open reading frame with an s^arent transiational initiation site at nucleotide positions 
1 7-19 and an apparent stop codon at nudeotide positions 806-808. The predicted polypeptide precursor is 263 
ammo acids long. The fUlMeoglh PRO1308 protein shown in Figure 24 has an estimated molecular weight 
of about 27,663 daltons and a pi of about 6,77. Additional features include a signal peptide at about amino 
acids 1-20, potential N-glycosylation sites at about amino acids 73-76 and 215-218, and regions of homology 



forward PGR orimers 



reverse PGR primers 



5*-TGCrGTGAGGAGGTGGTGTG-3' (SEQ ID NO:42); 
5'-GGGTGGGATAGAGGTGGG-3' (SEQ ID NO:43); 
5'-AAGGGGAAGAAGGGTGGG-3* (SEQ ID NO:44); and 
5'-GGAGGGGTGGAGAGGGAG-3* (SEQ ID NO:45). 
5'-GTTGGTGAGTGCnTGGAGGATATG-3' (SEQ ID NO:46); 
5'-AAGGTGGATATGGTGGGTGTTGTC-3' (SEQ ID NO:47); 
5'-GGTGAAGAGGGATGACrrGGTTTTGTCA-3' (SEQ ID NO:48); and 
5*-GGGGATAAAGGTATTAATTATTGCTAG-3' (SEQ ID NO:49). 
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with osteonectin domains at about amino acids 97-129 and 169-201. 

An analysis of the Dayhoff database (version 35.45 SwissProt 35). using a WU-BLAST2 sequence 
alignment analysis of the full-length sequence shown in Figure 24 (SEQ ID N0:41). revealed significant 
homology between the PRO 1308 amino acid sequence and Dayhoff sequence S55369. Homology was also 
revealed between the PRO1308 amino acid sequence and the following Dayhoff sequences: FSA_HUMAN, 
P^R20063. CELTi3C2_l, AGRLRAT, p_W09406, C501639, SC1_RAT, S60062, S51362. and 
I0V7_CHICK. 

Clone DNA62306-1570 has been deposited with ATCC and is assigned ATCC deposit no. 203254. 

EXAMPLE 14 : Isolation of cDNA clones Encoding Human PROl 183 

Use of the signal sequence algorithm described in Example 3 above allowed identification of an EST 
cluster sequence from the Incyte database. This EST cluster sequence was then compared to a variety of 
expressed sequence tag (EST) databases which included public EST databases (e.g.. GenBank) and a 
proprietary EST DNA database (LIFESEQ®. Incyte Pharmaceuticals, Palo Alto, CA) to identify existing 
homologies. The homology search was performed using the computer program BLAST or BLAST2 (Altshul 
et al.. Methods in Enzvmology 2g6:460^80 (1996)). 'Riose comparisons resulting in a BLAST score of 70 
(or in some cases 90) or greater that did not encode known proteins were clustered and assembled into a 
consensus DNA sequence with the program **phrap** (Phil Green, University of Washington. Seattle. 
Washington). The consensus sequence obtained therefrom is herein designated DNA56037. 

In light of an observed sequence homology between the DNA56037 sequence and an EST sequence 
contained within the Incyte EST 1645856 (from a library constructed from prostate tumor tissue), the clone 
which includes EST 1645856 was purchased and fee cDNA insert was obtained and sequenced. The sequence 
of this cDNA insert is shown in Figure 25 and is herein designated as DNA62880-1513. 

The fiill length clone shown in Figure 25 contained a single open reading frame widi an apparent 
translational initiation site at nucleotide positions 20-22 and ending at the stop codon found at nucleotide 
positions 1535-1537 (Figure 25; SEQ ID N0:51). The predicted polypeptide precursor (Figure 26, SEQ ID 
NO:52) is 505 amino acids long. The signal peptide is approximately at amino acids 1-23 of SEQ ID NO:52. 
PROl 183 has a calculated molecular weight of approximately 56,640 daltons and an estimated pi of 
approximately 6.1. aoneDNA62880-1513 was deposited with flie ATCC on August 4. 1998 and is assigned 
ATCC deposit no. 203097. s*fs 

An analysis of the Dayhoff database (versioii 35.45 SwissProt 35), using a WU-BLAST2 sequence 
alignment analysis of the fuU-length sequence shown in Figure 26 (SEQ ID NO:52), revealed sequence identity 
between the PROl 183 amino acid sequence and the following Dayhoff sequences: MTV010_1, P_W41604, 
S54021. AOFB^HUMAN. NPAJ4683_1, S74689. GEN13608. ACHC^ACHFU, AB011173_1 and 
PUO^MICRU. It is believed that administration of PROl 183 or regulators diereof may treat certain oxidase 
disorders such as variegate porphjrria. 
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EXAMPLE 15 : Isolation of cDNA clones Encoding Human PR01272 

Use of the signal sequence algorithm described in Example 3 above allowed identification of an EST 
cluster sequence from the Incyte database. This EST cluster sequence was then compared to a variety of 
expressed sequence tag (EST) databases which included public EST databases (e.g., GenBank) and a 
proprietary EST DNA database (LIFESEQ®, Incyte Pharmaceuticals, Palo Alio, CA) to identify existing 
5 homologies. The homology search was performed using the computer program BLAST or BLAST2 (Altshul 
et aL, Methods in Enzvmologv 266:460-480 (1996)). Those ooiiq)arisons resulting in a BLAST score of 70 
(or in some cases 90) or greater that did not encode known proteins were clustered and assembled into a 
consensus DNA sequence with the program *'phrap'* (Phil Green, University of Washington, Seattle, 
Washington). The consensus sequence obtained therefrom is herein designated DNA58753. 

10 In light of an observed sequence homology between the DNA58753 sequence and an EST sequence 

contained witin the EST clone 3049165, the Incyte clone (from a lung library) uicluding EST 3049165 was 
purchased and the cDNA insert was obtained and sequenced. The sequence of this cDNA insert is shown in 
Figure 27 and is herein designated as DNA64896-1539. 

The full length clone shown in Figure 27 contained a single open reading frame with an apparent 

15 translational initiation site at nucleotide positions 58-60 and ending at the stop codon found at nucleotide 
positions 556-558 (Figure 27; SEQ ID NO:53), The predicted polypeptide precursor (Figure 28, SEQ ID 
NO:54) is 166 amino acids long. The signal peptide is at about amino acids 1-23 of SEQ ID NO:54. 
PR01272 has a calculated molecular weight of approximately 19,171 daltons and an estimated pl of 
appioximat^y 8.26. Clone DNA64896-1539 was deposited with the ATCC on September 9, 1998 and is 

20 assigned ATCC deposit no. 203238. 

An analysis of the Dayhoff database (version 35.45 SwissProt 35), using a WU-BLAST2 sequence 
alignment analysis of the full-length sequence shown in Figure 28 (SEQ ID NO:54), revealed sequence identity 
between the PR01272 amino acid sequence and the following Dayhoff sequences (information from database 
incorporated herein): AF025474 1, D69100, AE000757_10, H69466. CELC50E3_12, XLRANBP1_1, 

25 YD67_SCHPO, B69459, H36856, and FRU40755_1 . 

EXAMPLE 16 : Isolation of cDNA clones Encoding Human PR01419 

Use of the signal sequence algorithm described in Example 3 above allowed identification of an EST 
cluster sequence from the Incyte database. This EST cluster sequence was then conq)ared to a varied of 

30 expressed sequence tag (EST) databases whidi included public EST databases (e.g., GenBank) and a 
proprietary EST DNA database (LIFESECJ^, Incyte Pharmaceuticals, Palo Alto, CA) to identify existing 
homologies. One or nx>reofdieESTs was derived from a diseased tonsil tissue library. The homology search 
was performed using the computer program BLAST or BLAST2 (Altshul et al., Metfiods in R nzymolofrv 
266:46Q>480 (1996)). Those comparisons resulting in a BLAST score of 70 (or in some cases 90) or greater 

35 that did not encode known proteins were clustered and assembled into a consensus DNA sequence with the 
program ^•phrap*' (Phil Green, University of Washington, Seattle, Washington). The consensus sequence 
obtained therefrom is herein designated DNA59761. 
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In light of an observed sequence homology between the DNA59761 sequence and an EST sequence 
contained within the Incyte EST 3815008, the clone including this EST was purchased and the cDNA insert 
was obtained and sequenced. The sequence of this cDNA insert is shown in Figure 29 and is herein designated 
as DNA71290-1630. 

The full lengdi clone shown in Figure 29 contained a single open reading frame with an apparent 
5 translational initiation site at nucleotide positions 86-88 and ending at the stop codon found at nucleotide 
positions 341-343 (Figure 29; SEQ ID NO:55). The predicted polypeptide precursor (Figure 30, SEQ ID 
NO:56) is 85 anuno acids long with the signal peptide at about aniino acids l-17of SEQIDNO:56. PR01419 
has a calculated molecular weight of approximately 9,700 daltons and an estimated pl of approximately 9.5S. 
Clone DNA71290-1(S30 was deposited with the ATCC on September 22, 1998 and is assigned ATCC deposit 
10 no. 203275. 

An analysis of the Dayhoff database (version 35.45 SwissProt 35), usiog a WU-BLAST2 sequence 
alignment analysis of the full-length sequence shown in Figure 30 (SEQ ID NO:56), revealed sequence identity 
between die PR01419 amino acid sequence and the following Dayhoff sequences (data incorporated herein): 
S07975 (B3-hordein). C48232, H0R7_H0RVU, GEN11764, S14970, AF020312_1. STAJ3220_1, 
15 CER07E3_1, CEY37A1B^4, and ATAC00423810. 

EXAMPLE 17 : Isolation of cDNA clones Encoding Human PRQ4999 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described 
in Exan^ile 1 above. This consensus sequence is herein designated DNA86634. Based on the DNA86634 
20 consensus sequence, oligonucleotides were syndiesized: 1) to identify by PGR a cDNA library that contained 
the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for 
PR04999. 

PCR primers (forward and reverse) were synthesized: 
forward PGR primer 5'-CCACTTGCCATGAACATGCCAC-3' (SEQ ID NO:59) 
25 reverse PCR primer 5'-CCTCTTGACAGACATAGCGAGCCAC-3* (SEQ ID NO:60) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA86634 
sequence which had die following nucleotide sequence 
hybridization probe 

5*-CACTCrTGTCTGTGGGAACCACACATCTTGCCACAACT (SEQ ID N0:61) 

30 RN A for construction of the cDNA libraries was isolated from human testis tissue. DNA sequencing 

of the clones isolated as described above gave the full-length DNA sequence for a fuU-lengdi PR04999 
polypeptide (designated herein as DNA96031-2664 [Figure 31, SEQ ID NO:571) and the derived protein 
sequence for that PR04999 polypeptide. 

The full length done identified above conuined a single open reading frame with an apparent 
35 translational initiation site at nucleotide positions 42-44 and a stop signal at nucleotide positions 2283-2285 
(Figure 31, SEQ ID NO:57). The predicted polypeptide precursor is 747 amino acids long, has a calculated 
molecular weight of approximately 82,710 daltons and an estimated pl of approximately 6.36. Analysis of the 
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full-length PR04999 sequence shown in Figure 32 (SEQ ID NO:58) evidences the presence of a variety of 
iniportant polypeptide domains as shown in Figure 32, wherein the locations given for those important 
polypeptide domains are approximate as described above. Clone DNA96031-2664 has been deposited with 
ATCC on June 15, 1999 and is assigned ATCC deposit no, 237-PTA. 

An analysis of the Dayhoff database (version 35.45 SwissProt 35), using the ALIGN-2 sequence 
5 alignment analysis of the full-length sequence shown in Figure 32 (SEQ ID NO:58). evidenced sequence 
identity between the PR04999 amino acid sequence and the following Dayhoff sequences: UROM_HUMAN; 
FBN1_HUMAN; GGU88872_1; S52111; GEN12408; P_R79478; P_W48756; P_R53087; P_R14584; and 
S78549. 

10 EXAMPLE 18 : Isolation of cDNA clones Enc oding Human PRO7170 

Use of the signal sequence algorithm described in Example 3 above allowed identification of an EST 
cluster sequence from the UFESEQ* database, Incyte Pharmaceuticals, Palo Alto, designated herein as 
CLU57836. This EST cluster sequence was then compared to a variety of e^ressed sequence tag (EST) 
databases which included public EST databases (e.g., Genbank) and a proprietary EST DNA database 

15 (LIFESEQ®, Incyte Pharmaceuticals. Palo Alto, CA) to identify existing homologies. The homology search 
was performed using the computer program BLAST or BLAST2 (Altshul et al.. Methods in Enzvmology 
266:460-480 (1996)). Those comparisons resulting in a BLAST score of 70 (or in some cases 90) or greater 
that did not encode known proteins were clustered and assembled into a consensus DNA sequence with the 
program ^'phrap" (Phil Green, University of Washington, Seattle, Washington). The consensus sequence 

20 obtained therefrom is herein designated DNA58756. 

In light of an observed sequence homology between the DNAS8756 sequence and an EST sequence 
encompassed within clone no. 225 1462 from the LIFESEQ^ database, Incyte Biarmaceuticab, Palo Alto, CA, 
clone no. 2251462 was purchased and tfie cDNA insert was obtained and sequenced. It was found herein that 
that cDNA insert encoded a full-length protem. The sequence of this cDNA insert is shown in Figure 33 and 

25 is herem designated as DNA 108722-2743 , 

Clone DNA108722-2743 contains a single open reading frame with an apparent translational initiation 
site at nucleotide positions 60-62 and ending at the stop codon at nucleotide positions 1506-1508 (Figure 33). 
The predicted polypeptide precursor is 482 amino acids long (Figure 34). The full-length PRO7170 protein 
shown in Figure 34 has an estimated molecular weight of about,^49,060 daltons and a pl of about 4.74. 

30 Analysis of tiie full-length PRO7170 sequence shown in Figure 34 (SEQ ID NO:63) evidences the presence 
of a variety of important polypeptide domains as shown in Figure 34, wherein the locations given for those 
inqx>rtant polypeptide domains are ^proximate as described above. Clone DNA108722-2743 has been 
deposited with ATCC on August 17, 1999 and is assigned ATCC Deposh No. 552-PTA. 

An analysis of the Dayhoif database (version 35.45 SwissProt 35), usmg the ALIGN-2 sequence 

35 alignment analysis of the full-length sequence shown in Figure 34 (SEQ ID NO:63), evidenced sequence 
identity between the PR07 170 aniino acid sequence and the following Dayhoff sequences: P_Y12291, 147141, 
D88733_l. DMC56G7_1, P_Y11606. HWPl^^CANAL, HSMUC5BEX_1, HSU78550_1, HSU70136_U and 
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SGS3_DR0ME. 

EXAMPLE 19 : Isolation of cDNA clones Encoding Human PRQ248 

A consensus DNA sequence was assembled relative to the other identified EST sequences as described 
in Example 1 above, wherein the consensus sequence is designated herein as DNA33481. Based on the 
5 DNA33481 consensus sequence, oligonucleotides were synthesized to identify by PCR a cDNA library that 
contained the sequence of interest and for use as probes to isolate a clone of the full-length coding sequence 
for PR0248. Specifically, the following primers were used: 
Forward primer 1 (SEP ID NQ:66V . 5'-GTCTGACAGCCACTCCAGAG-3' 
Hybridization probe (SEP ID NO:67) : 

10 5'-tctcx:aatttctgggcttagataaggcgcctt^^ 

Reverse primer 1 (SEP ID NG:68) : 5*-GTCCCAGGTTATAGTAAGAATTGG-3' 

Forward primer 2 rSEP ID NP:69^ : S'-GTGTTGCGGTCAGTCCCATG-S' 

Forwani primer 3 (SEP ID NG:70) : 5'-GCTGTCTCX:CATTTCCATGC-3' 

Reverse primer 2 (SEP ID NP:7n : 5'-CGACTACCATGTCTTCATAATGTC-3" 
15 hi order to screen several libraries for a source of a full-length clone, DNA from the libraries was 

screened by PCR amplification with the PCR primer pair identified above. A positive library was then used 

to isolate clones encoding the PRG248 gene using the probe oligonucleotide and one of die PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue. 

DNA sequencing of the clones isolated as described above gave the fuli-lragth DNA sequence for 
20 PR0248 [herein designated as DNA35674-1 142] and die derived protein sequence for PRG248. 

The entire nucleotide sequence of DNA3S674-1 142 is shown in Figure 35 (SEQ ID NG:64). Clone 

DNA35674-1 142 contains a single open reading frame with an apparent translational initiation site at nucleotide 

positions 66-68 and endmg at the stop codon at nucleotide positions 1217-1219 (Figure 35; SEQ ID NO:64). 

The predicted polypeptide precursor is 364 amino acids long (Figure 36), Clone DNA35674-1 142 has been 
25 deposited on Gctober 28, 1997 with ATCC and is assigned ATCC deposit no. 209416. 

Analysis of the amino acid sequence of the full-length PR0248 suggests that it has certain amino acid 

sequence identity with growth differentiation factor 3 from human and mouse. 

EXAMPLE 20 : Isolation of cDNA clones Encoding Human PR0353 « 

30 A consensus DNA sequence was assembled relative to odier EST sequences using phrap as described 

in Example 1 above. This consensus sequences is herein designated DNA36363. The consraisus DNA 
sequence was extended using repeated cycles of BLAST and phrap to extend the consensus sequence as far as 
possible using the sources of EST sequ^ices discussed above. Based on the DNA36363 consensus sequence, 
oligonucleotides were synthesized: 1) to identify by PCR a cDNA library tiiat contained tfie sequence of 

35 interest, and 2) for use as probes to isolate a done of the folMengtii coding sequence for PR0353. 

Based on the DNA36363 consensus sequence, forward and reverse PCR primers were syntiiesized 
as follows: 
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forward PCR primer 5'-TACAGGCCCAGTCAGGACCAGGGG-3* (SEQ ID NO:74) 
reverse PCR primer S'-CTGAAGAAGTAGAGGCCGGGCACG-S' (SEQ ID NO:75). 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the DNA36363 consensus 
sequence which had the following nucleotide sequence: 
hybridization probe 

5 5*-CCCGGTGCTTGCGCTGCTGTGACCCCGGTACCTCCATGTACCCGG-3' (SEQ ID NO:76) 

In order to screen several libraries for a source of a full-length clone, DNA from flie libraries was 
screened by PCR amplification with one of Ae PCR primer pairs identified above. A positive library was then 
used to isolate clones encoding the PR0353 gene using the probe oligonucleotide and one of die PCR primers. 
RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue. 
10 DNA sequencmg of the clones isolated as described ^ve gave the full-length DNA sequence for 

PR0353 (herein designated as DNA41234-1242] (SEQ ID NO:72) and the derived protein sequence for 
PR0353. 

The entire nucleotide sequence of DNA41234-1242 is shown in Figure 37 (SEQ ID NO:72), Clone 
DNA4 1234- 1242 contains a single open reading frame with an apparent translational initiation site at nucleotide 

15 positions 305-307 and ending at the stop codon at nucleotide positions 1 148-1 150 (Figure 37). The predicted 
polypeptide precursor is 281 amino acids long (Figure 38). Important regions of the amino acid sequence 
encoded by PR0353 include the signal peptide, corresponding to amino acids 1-26, the start of the mature 
protein at amino acid position 27, a potential N-glycosylation site, corresponding to amino acids 93-98 and a 
region which has homology to a 30 kd adipocyte complement-related protein precursor, corresponding to amino 

20 acids 99-281 . Clone DNA41234-1242 has been deposited with die ATCC and is assigned ATCC deposit no. 
209618. 

Analysis of the amino acid sequence of the frdl-Iength PR03S3 polypeptides suggests tiiat portions 
of them possess significant homology to portions of human and murine complement proteins, thereby indicating 
that PR0353 may be a novel con^lement protein. 

25 

EXAMPLE 21 : Isolation of cDNA clones Encoding Human PR01318 

The cDNA molecule conesponding to DNA73838-1674 as shown in Figure 39 (SEQ ID NO:77) was 
obtained from Curagen, Inc. 

30 EXAMPLE 22 : Isolation of cDNA clones Encoding Human PRO1600 

A consensus DNA sequence was assembled relative to other EST sequences using phn^ as described 
in Example 1 above. This consensus sequences is herein designated DNA75S16. The consensus DNA 
sequence was extended using repeated cycles of BLAST and phrap to extend the consensus sequence as fiu* as 
possible using the sources of EST sequences discussed above. Based on die DNA7S516 consensus sequence, 

35 oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of 
interest, and 2) for use as probes to isolate a clone of the fuU-length coding sequence for PRO1600. 
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Based on the DNA75516 consensus sequence, oligonucleotide probes were syndiesized as follows: 
5*-AGACATGGCTCAGTCACTGG-3' (SEQ ID N0:81) 
5'-GACCCCTAAAGGGCCATAG-3' (SEQ ID NO:82). 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was 
screened with the probes identified above. RNA for construction of the cDNA libraries was isolated from 
S human fetal heart tissue. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 
PRO1600 [herein designated as DNA77503-1686] (SEQ ID NO:79) and the derived protein sequence for 
PRO1600. 

The entire nucleotide sequence of DNA77503-1686 is shown m Figure 41 (SEQ ID NO:79). Clone 
10 DN A77503- 1 686 contains a single op«i reading frame with an apparent translational initiation site at nucleotide 
positions 6-8 and ending at the stop codon at nucleotide positions 408-410 (Figure 41). The predicted 
polypeptide precursor is 134 amino acids long (Figure 42), Important regions of the amino acid sequence of 
PRO1600 are shown in Figure 42. Clone DNA77503-1686 has been deposited with the ATCC and is assigned 
ATCC dqx>sit ik>. 203362. 

15 

EXAMPLE 23 : Isolation of cDNA clones Encoding H uman PR0533 

The EST sequence accession number AF007268, a murine fibroblast growtii factor (FGF-15) was used 
to search various public EST databases (e.g.. GenBank. Dayhoff. etc.). The search was performed using tiie 
computer program BLAST or BLAST2 [Altschul et al.. Methods in Enzvmologv, 26g:460-480 (1996)] as a 
20 comparisonoftheECDproteinsequencestoa6frametranslationoftheESTsequences. The search resulted 
in a hit with GenBank EST AA220994, which has been identified as stratagene NT2 neuronal precursor 
937230. 

Based on the Genbank EST AA220994 sequence, oligonucleotides were synthesized: 1) to identify 
by PCR a cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone of 

25 the fiilHength coding sequence. Forward and reverse PCR primers may range from 20 to 30 nucleotides 
(typically about 24), and aie designed to give a PCR product of 100-1000 bp in length. The probe sequences 
are typically 40-55 bp (typically about 50) in length. In order to screen several libraries for a source of a full- 
length clone. DNA from the libraries was screened by PCR amplification, as per Ausubel et al.. Current 
Protocols in Molecular Biology, with the PCR primer pair. A positive library waS: then used to isolate clones 

30 encoding die gene of interest using the probe oligonucleotide and one of the PCR primers. 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was 
screened by PCR amplification with the PCR primer pair identified below. A positive library was then used 
to isolate clones encoding the PROS33 gene using the probe oligonucleotide and one of the PCR primers. 
RNA for construction of the cDNA libraries was isolated from human fetal retina. The cDNA 

35 libraries used to isolated the cDNA clones were constructed by standard methods using commercially available 
reagents (e.g.. Invitrogen, San Diego, CA; Clontech, etc.) The cDNA was primed with oligo dT containing 
a NotI site, linked witti blunt to Sal! hemikinased adaptors, cleaved with NoU. sized ^propriately by gel 
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electrophoresis, and cloned in a defined orientation into a suitable cloning vector (such as pRKB or pElKD; 
pRK5B is a precursor of pRK5D that does not contain die Sfil site; see, Holmes et aL, Science, 253: 1278-1280 
(1991)) in the unique Xhol and NotI sites. 

A cDNA clone was sequenced in its entirety. The full length nucleotide sequence of PR0533 is 
shown in Figure 45 (SEQ ID NO:85). Clone DNA49435-1219 contains a single open reading frame with an 
5 apparent translational initiation site at nucleotide positions 459-461 (Figure 45; SEQ ID NO:85), The predicted 
polypeptide precursor is 216 amino acids long. Clone DNA47412-1219 has been deposited with ATCC and 
is assigned ATCC deposit no. ATCC 209480. 

Based on a BLAST-2 and FastA sequence alignment analysis of the fiilHength sequence, PR0533 
shows amino acid sequence identity to fibroblast growth factor (53%). 
10 The oligonucleotide sequences used in the above procedure were die following: 

FGF15.forward: 5'-ATCCGCCCAGATGGCTACAATGTGTA-3' (SEQ ID NO:87); 

FGFlS.probe: 5'X3CCrOCCGGTCTCCCTGAGCAGTGCCAAACAGCGGCAGTGTA.3* (SEQ ID NO:88); 

FGFlS.reverse: 5'-CCAGTCCGGTGACAAGCCCAAA-3' (SEQ ID NO:89). 

15 EXAMPLE 24 : Isolation of cDNA clones Encoding Human PRO301 

A consensus DNA sequence designated herein as DN A35936 was assembled using phrap as described 
in Example 1 above. Based on this consensus sequence, oligonucleotides were synthesized: 1) to identify by 
PGR a cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the 
fiilMength codmg sequence. 

20 In order to screen several libraries for a source of a full-length clone, DNA from the libraries was 

screened by PGR an^lification with flie PGR primer pair identified below. A positive library was then used 
to isolate clones encoding the PRO301 gene using the probe oligonucleotide and one of the PGR primers. 
RNA for construction of the cDNA libraries was isolated from human fetal kidney. 
A cDNA clone was sequenced in its entirety. The fiill length nucleotide sequence of native sequence 

25 PRO301 is shown in Figure 47 (SEQ ID NO:90). Clone DNA40628-1216 contains a single open reading 
frame with an apparent translational initiation site at nucleotide positions 52-54 (Figure 47; SEQ ID NO:90). 
The predicted polypeptide precursor is 299 amino acids long with a predicted molecular weight of 32,583 
daltons and pi of 8.29. Clone DNA40628-1216 has been deposited with ATCC and is assigned ATCC deposit 
No. ATCC 209432. W 

30 BasedonaBLASTandFastAsequencealignmemanalysisof tiiefWl-lengthsequence. PRO301 shows 

amino acid sequence identity to A33 antigen precursor (30%) and coxsackie and adenovirus receptor protein 
(29%). 

The oligonucleotide sequences used in the above procedure were the following: 

OLI2162 (35936.fl) 5'-TCGC(XJAGGTGTGTTCTGTTTCCG-3' (SEQ ID NO:92) 

35 OL12163 (35936.pl) 

5'-TGATCGCX}ATG(XKjAGAAAGGCGCAAGCTCGAGAGGAAAGTGTTGTGOCT-3 (SEQ ID NO:93) 

OLI2164 (35936.f2) 

5'-ACAGGTGGTTCAAAGATGGG-3' (SEQ ID NO:94) 
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OLI2165 (35936.rl) 

5'-TAGGAAGAGTTGCTGAAGGCACGG-3* (SEQ ID NO:95) 
OLI2166(35936.f3) 

5'-TTGCCTTACTCAGGTGCTAC-3' (SEQ ID NO:96) 
OLI2167 (35936.r2) 

5'-ACTCAGCAGTGGTAGGAAAG-3* (SEQ ID NO:97) 

EXAMPLE 25 : Isolation of cDNA clones Encoding H uman PR0187 

A proprietary expressed sequence tag (EST) DNA database (LIFESEQ^'^, Incyte Pharmaceuticals. 
Palo Alto, CA) was searched and an EST (#843193) was identified which showed homology to fibroblast 
growth factor (FGF-8) also known as androgen-hiduced growth factor. mRNA was isolated from human fetal 
lung tissue using reagents and protocols from Invitrogen, San Diego, CA (Fast Track 2), The cDNA libraries 
used to isolate the cDNA clones were constructed by standard methods using commercially available reagents 
(e.g., Invitrogen, San Diego. CA, Life Technologies. Gaithersburg, MD). The cDNA was primed with oligo 
dT containing a NotI site, linked with blunt to Sail hemikinased adaptors, cleaved with NotI, sized 
appropriately by gel electrophoresis, and cloned in a defmed orientation into die cloning vector pRK5D using 
reagents and protocols from Life Technologies, Gaithersburg , MD (Super Script Piasmid System) . The double- 
stranded cDNA was sized to greater than 1000 bp and the Sall/Nod linkered cDNA was cloned into XhoI/NotI 
cleaved vector. pRK5D is a cloning vector that has an sp6 transcription initiation site followed by an Sfil 
restriction enzyme site preceding the XhoI/NotI cDNA cloning sites. 

Several libraries from various tissue sources were screened by PCR amplification with the following 
oligonucleotide probes: 
IN843ig3.f fGLI315^ fSEQ ID NO:100) 
5'-CAGTACGTGAGGGACCAGGGCGCCATGA-3' 
lN843193.r (OLI 317) (SEP ID NO:101) 
5-CCX3GTGACCTGCACGT(KnTGCCA-3' 

A positive library was then used to isolate clones encoding the PR0187 gene using one of the above 
oligonucleotides and the following oligonucleotide probe: 
TN843193.P (OL! 316) (SEC ID NO:102) 

5'-GCGGATCTGCCGCCTGCTCANCTGGTCGGTCATGGCGCCCT-3* 

A cDNA clone was sequenced in entirety. The entire nucleotide sequence of PR0187 (DNA27864- 
1 155) is shown in Figure 49 (SEQ ID NO:98). Qone DNA27864.1155 contains a single open reading frame 
with an apparent translational initiation site at nucleotide positk>n 1 (Figure 49; SEQ ID NO:98). The 
predicted polypeptide precursor is 205 amino acids long. Clone DNA27864-1 155 has been dq)osited widi die 
ATCC (designation: DNA27864-1155) and is assigned ATCC deposit no. ATCC 209375. 

Based on a BLAST and FastA sequence alignment analysis (using the ALIGN coiiq[>uter program) of 
the fuU-length sequence, the PR0187 polypeptide shows 74% amino acid sequence idwitity (Blast score 310) 
to human fibroblast growth frK:tor-8 (androgen-induced growth foctor). 
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EXAMPLE 26 : Isolation of cDNA clones Encodinjg Human PR0337 

A cDNA sequence identified in the amylase screen described in Example 2 above is herein designated 
DNA42301. The DNA42301 sequence was then compared to other EST sequences using phrap as described 
in Example 1 above and a consensus sequence designated herein as DNA28761 was identified. Based on this 
consensus sequence, oligonucleotides were synthesized: 1) to identify by PGR a cDNA library that contained 
5 the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence. In order 
to screen several libraries for a source of a fulWength clone. DNA from the libraries was screened by PGR 
amplification with the PGR primer pair identified above. A positive library was then used to isolate clones 
encoding the PR0337 gene using the probe oligonucleotide and one of the PGR primers. RNA for construction 
of the cDN A libraries was isolated from human fetal brain. 

10 A cDNA clone was sequenced in its entirety. The fiill length nucleotide sequence of DNA433 16- 1 237 

is shown in Figure 51 (SEQ ID NO: 103). Gione DNA43316-1237 contains a single open reading frame with 
an apparent transladonal initiation site at nucleotide positions 134-136 (Figure 51; SEQ ID NO: 103). The 
predicted polypeptide precursor is 344 amino acids long. Clone pNA43316-1237 has been deposited with 
ATGG and is assigned ATGC deposit no. 209487 

15 Based on a BLAST-2 and FastA sequence alignment analysis of the fiill-iength sequence, PR0337 

shows amino acid sequence identity to rat neurotrimin (97%). 

EXAMPLE 27 : Isolation of cDNA clones Encoding Human PR01411 

Use of the signal sequence algorithm described in Example 3 above allowed identification of an EST 

20 cluster sequence ftom an Incyte database. This EST cluster sequence was then compared to a variety of 
e^ressed sequence tag (EST) databases vflakh included public EST databases (e.g., GenBank) and a 
proprietary EST DNA database (LIFESECJ*. Incyte Pharmaceuticals, Palo Alto, GA) to identify existing 
homologies. One or more of die ESTs were derived from a diryroid tissue library. The homology search was 
performed using the computer program BLAST or BLAST2 (Altshul et al.. Methods in Enzvmoioev 266:460- 

25 480 (1996)). Those comparisons resulting in a BLAST score of 70 (or in some cases 90) or greater that did 
not encode known proteins were clustered and assembled into a consensus DNA sequence with the program 
"phrap" (Phil Green. University of Washington, Seatde, Washington). The consensus sequence obtained 
therefrom is herein designated DNA56013. 
vtr In light of the sequence homology between the DNA56013 sequence and an EST sequence contained 

30 within the Incyte EST 1444225, the clone including this EST was puiichaseda^ 

and sequenced. The sequence of this cDNA insert is shown in Figure 53 and is herein designated as 
DNA59212-1627. 

The fiill length clone shown in Figure 53 contained a smgle op^ reading frame with an apparent 
translational initiation site at nucleotide positions 184-186 and ending at the stop codon found at nucleotide 
35 positions 1504-1506 (Figure 53; SEQ ID NO:105). The predicted polypq)tide precursor (Figure 54, SEQ ID 
NO: 106) is 440 amino acids long. The signal peptide is at about amino acids 1-21, and the cell attachment site 
is at about amino acids 301-303 of SEQ ID NO: 106. PRO 1411 has a calculated molecular weight of 

119 



wo 00/77037 PCT/USOO/14042 

approximately 42,208 daltons and an estimated pi of approximately 6.36. Clone DNA59212-1627 was 
deposited with the ATCC on September 9, 1998 and is assigned ATCC deposit no. 203245. 

An analysis of the Dayhoff database (version 35.45 SwissProt 35), using a WU-BLAST2 sequence 
alignment analysis of the full-length sequence shown in Figure 54 (SEQ ID NO: 106), revealed sequence 
identity between the PRO 141 1 amino acid sequence and the following Dayhoff sequences (data from database 
5 incorporated herein): MTV023_19, P__R05307. P_W26348, P_P82962. AF000949_1, EBN1_EBV, P_R95107, 
GRP2^PHAVU, P^R81318, and S74439_l. 

EXAMPLE 28 : Isolation of cDNA clones Encoding Human PRQ4356 

A consensus DNA sequence was assembled relative to other EST sequences using phrap asdescribed 

10 in Example 1 above. This consensus sequence is designated herein '*DN A80200" . Based upon an observed 
homology between the DNA80200 consensus sequence and an EST sequence contained within Merck EST 
clone 248287, Merck EST done 248287 was purchased and its msert obtained and sequenced, diereby 
providing DNA86576-2595. 

The entire coding sequence of PR04356 is shown in Figure 55 (SEQ ID NO: 107). Clone 

15 DN A86576-2595 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 55-57, and an apparent stop codon at nucleotide positions 808-810. The predicted polypeptide 
precursor is 251 amino acids long. Clone DNA86576-2595 has been deposited with ATCC and is assigned 
ATCC deposit no. 203868. The full-length PR04356 protein shown in Figure 56 has an estimated molecular 
weight of about 26,935 dalU)ns and a pi of about 7.42. 

20 An analysis of die Dayhoff database (version 35.45 SwissProt 35), using a WU-BLAST2 sequence 

alignment analysis of the full-length sequence shown in Figure 56 (SEQ ID NO: 108), revealed homology 
between the PR04356 amino acid sequence and die following Dayhoff sequences incorporated herein: 
RNMAGPIAN^l. UPAR^BOVIN, S42152, AF007789_1, UPAR^RAT, UPAR^MOUSE, P^W31165, 
P_W31168, P_R44423 and P_W26359, 

25 

EXAMPLE 29 : Isolation of cDNA clones Encoding Human PR0246 

A consensus DN A.sequence was ass«nbled relative to other EST sequences using phrap as described 
in Exan^le 1 above. This consensus sequence is herein designated DNA30955. Based on the DNA30955 
consensus sequence, oligonucleotides were synthesized: 1) to identify by PGR a cDNA library diat contamed 
30 die sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for 
PR0246. 

A pair of PGR primers (forward and reverse) were syndiesized: 
forward PGR primer 5'-AGGGTCTCCAGGAGAAAGACTC-3* (SEQ ID N0:111) 
reverse PGR Primer 5'-ATTGTGGGGCTTGCAGAGATAGAG-3' (SEQ ID NO: 1 12) 
35 Additionally, a synthetic oligonucleotide hybridization probe was constructed fitom die consensus DNA30955 
sequence wfaidi had the following nucleotide sequence 
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hybridization probe 

5'-GGCCACAGCATCAAAACCITAGAACTCAATGTACTGGTTCCTCCAC^ (SEQ ID NO: 1 13) 

In order to screen several libraries for a source of a fiilMength clone, DNA from the libraries was 
screened by PGR amplification with the PGR primer pair identified above. A positive library was then used 
to isolate clones encoding the PR0246 gene using the probe oligonucleotide and one of the PGR primers. 
5 RNA for construction of the cDNA libraries was isolated from human fetal liver tissue. DNA 

sequencing of the clones isolated as described above gave the fiill-length DNA sequence for PR0246 [herein 
designated as DNA35639-1 172] (SEQ ID NO: 109) and the derived protein sequence for PR0246. 

The entire nucleotide sequence of DNA35639-1 172 is shown in Figure 57 (SEQ ID NO: 109). Clone 
DNA35639- 1 172 contains a single open reading frame with an apparent translational initiation site at nucleotide 
10 positions 126-128 and ending at the stop codon at nucleotide positions 1296-1298 (Figure 57). The predicted 
polypeptide precursor is 390 amino acids long (Figure 58). Clone DNA35639-1 172 has been deposited with 
ATCC and is assigned ATCC deposit no. ATCC 209396. 

Analysis of the amino acid sequence of the full-length PR0246 polypeptide suggests that it possess 
significant homology to the human cell surface protein HCAR, thereby indicating that PR0246 may be a novel 
IS ceil surfiace virus receptor. 

EXAMPLE 30 : Isolation of cDNA clones Encoding Human PRQ265 

A consensus DNA sequence was assembled relative to other EST sequences as described in Example 
1 above using phrap. This consensus sequence is herein designated DNA33679. Based on the DNA33679 
20 consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained 
the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for 
PR0265, 

PCR primers (two forward and one reverse) were synthesized: 
forward PCR primer A: 5'-CGGTCTACCTGTATGGCAAGG-3* (SEQ ID NO: 1 16); 
25 forward PCR orimer B: 5*>GCAGGACAACGAGATAAAGCAG-3' (SEQ ID NO: 117); 

reverse PGR primer 5'-ACGGAGATTTGAGAAGGCTGTG-3' (SEQ ID N0:118) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA33679 
sequence which had the following nucleotide sequence 
t^^i hybridization probe -^^ 

30 5*-TTCACGGGCTGCTCTTGCCCAGCTCnTGAAGCTTGAAGAGCTGCAC-^ (SEQ ID NO: 1 19) 

In order to screen several libraries for a source of a fidl-length clone, DNA from the libraries was 
screened by PCR amplification with PCR primer pairs identified above. A positive library was then used to 
isolate clones emxKling die PR0265 gene using the probe oligonucleotide and one of the PCR primers. 
RNA for construction of the cDNA libraries was isolated from human a fetal brain library. 
35 DNA sequencing of the clones isolated as described above gave the foil-length DNA sequence for 

PR0265 [herein designated as DNA36350-11581 (SEQ ID NO:ll4) and the derived protein sequence for 
PR0265. 
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The entire nucleotide sequence of DNA36350-1 158 is shown in Figure 59 (SEQ ID NO: 1 14). Clone 
DNA36350- 1 158 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 352-354 and ending at the stop codon at positions 2332-2334 (Figure 59), The predicted polypeptide 
precursor is 660 amino acids long (Figure 60). Clone DNA36350-1 158 has been deposited with ATCC and 
is assigned ATCC deposit no. ATCC 209378, 

Analysis of the amino acid sequence of the full-length PR0265 polypeptide suggests that portions of 
it possess significant homology to the fibromodulin and the fibromodulin precursor, thereby indicating that 
PR0265 may be a novel member of the leucine rich repeat family, particularly related to fibromodulin. 

EXAMPLE 31 : Isolation of cDNA clones Encoding Human PR0941 

A consensus sequence was obtained relative to a variety of EST sequences as described in Exanq»le 
1 above, wherein the consensus sequence obtained is herein designated DNA35941. Based on the DNA35941 
consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained 
the sequence of interest, and 2) for use as probes to isolate a clone of fhe full-length coding sequence for 
PRb941. 

A pair of PCR primers (forward and reverse) were synthesized: 
forward PCR crimer 5'-CnTGACTGTCTCTGAATCTGCACCC-3' (SEQ ID NO: 122) 
reverse PCR primer 5'-AAGTGGTGGAAGCCTCCAGTGTGG-3' (SEQ ID NO: 123) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA35941 
sequence v^ich had the following nucleotide sequence 
hvbridization probe 

S'-CCACTACGGTATTAGAGCAAAAGTTAAAAACCATCATXXjTTCCIXKjAW (SEQ ID 

NO:124) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was 
screened by PCR amplification with the PCR primer pair identified above. A positive library was then used 
to isolate clones encoding the PR0941 gene using the probe oligonucleotide and one of the PCR primers. 
RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue (LrB227). 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 
PR0941 [herein designated as DNA53906-13681 (SEQ ID NO: 120) and the derived protein sequence for 
PR0941. 

The entire nucleotide sequoice of DNA53906-1368 is shown in Figure 61 (SEQ ID NO: 120). Clone 
DNA53906-1 368 contains a single open reading frame with an sypparent translational initiation site at nucleotide 
positions 37-39 and ending at the stop codon at nucleotide positions 2353-2355 (Figure 61). The predicted 
polypeptide precursor is 772 amino acids long (Figure 62). The fiill-lengdi PR0941 protein shown in Figure 
62 has an estunated molecular weight of about 87,002 daltons and a pi of about 4.64. Analysis of the full- 
length PR0941 sequence shown in Figure 62 (SEQ ID NO: 121) evidences die presence of the following: a 
signal peptide from about anuno acid 1 to about amino acid 21, potential N-glycosylation sites from about 
amino acid 57 to about amino acid 60, from about amino acid 74 to about amino acid 77, from about amino 
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acid 419 to about amino acid 422. from about amino acid 437 to about amino acid 440, from about amino acid 
508 to about amino acid 511, from about amino acid 5 15 to about amino acid 518, from about amino acid 5 16 
to about amino acid 519 and from about amino acid 534 to about amino acid 537, and cadherin extracellular 
repeated domain signature sequences from about amino acid 136 to about amino acid 146 and from about amino 
acid 244 to about amino acid 254. Clone DNA53906-1368 has been deposited with ATCC on April 7, 1998 
5 and is assigned ATCC deposit no, 209747. 

Analysis of the amino acid sequence of the fiill-length PR0941 polypeptide suggests that it possesses 
significant sequence similarity to a cadherin protein, thereby indicating that PR094 1 may be a novel cadherin 
protein family member. More specifically, an analysis of the Dayhoff database (version 35.45 SwissProt 35) 
evidenced significant homology between the PR0941 amino acid sequence and the following Dayhoff 
10 sequences, 150180, CADA_CHICK, 150178, GEN12782, CADC^HUMAN. P_W25637. A38992, P_R49731, 
D38992andG02678. 

EXAMPLE 32 : Isolation of cDNA clones Encoding Human PRO10096 

Use of the signal sequence algorithm described in Example 3 above allowed identification of an EST 

15 cluster sequence fix)m the Incyte database, designated herein as 5086173H1 . This EST cluster sequence was 
then compared to a variety of expressed sequence tag (EST) databases which included public EST databases 
(e.g., GenBank) and a proprietary EST DNA database (LIFESEQ* Incyte Pharmaceuticals, Palo Alto, CA) 
to identify existing homologies. The homology search was performed using the computer program BLAST 
or BLAST2 (Altshul et al.. Methods in Enzvmologv 266:460-480 (1996)). Those comparisons resulting in 

20 a BLAST score of 70 (or in some cases 90) or greater that did not encode known proteins were clustered and 
assembled into a consensus DNA sequence with the program "phrap" (Phil Gre^, University of Washington, 
Seattle, Washington). The consensus sequence obtained dierefrom is herein designated DNAl 10880. 

In light of an obs^ed sequence homology between the DNAl 10880 sequence and an EST sequence 
encompassed widiin clone no, 5088384 from the Incyte database, clone no. 5088384 was purchased and the 

25 cDNA insert was obtained and sequenced. It was found herein that that cDNA insert encoded a fiill-length 
protein. The sequence of this cDNA insert is shown in Figure 63 and is herein designated as DNA125185- 
2506. 

Clone DNA125 185-2506 contains a single open reading frame with an apparent translational initiation 
site at nucleotide positions 58-60 and ending at the stop codon at nucleotide positions 595-597 (Figure 63). 

30 The predicted polypeptide precursor is 179 amino acids long (Figure 64). The fidl-lengai PRO10096 protein 
shown in Figure 64 has an estimated molecular weight of about 20,011 daltons and a pi of about 8.10. 
Analysis of tfie fiill-length PRO10096 sequence shown in Figure 64 (SEQ ID NO: 126) evidences the presence 
of a variety of important polypeptide domains as shown in Figure 64, wherein the locations given for those 
important polypeptide donuuns are approximate as described above. Clone DNA125 185-2506 has been 

35 deposited with ATCC on December 7, 1999 and is assigned ATCC deposit no. 1031-PTA. 
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EXAMPLE 33 : Isolation of cDNA clones Encodina Human PR06()Q3 

A cDNA clone (DNA83568-2692) encoding a native human PRO6003 polypeptide was identified 
using a yeast screen, in a human fetal kidney cDNA library that preferentially represents the 5* ends of the 
primary cDNA clones. 

Clone DNA83568-2692 contains a single open reading frame with an apparent translational initiation 
5 site at nucleotide positions 638-640 and ending at the stop codon at nucleotide positions 2225-2227 (Figure 65). 
The predicted polypeptide precursor is 529 amino acids long (Figure 66). The full-length PR06(X)3 protein 
shown in Figure 66 has an estimated molecular weight of about 59,583 daltons and a pi of about 6.36. 
Analysis of the full-length PRO6003 sequence shown in Figure 66 (SEQ ID NO: 128) evidences the presence 
of a variety of important polypeptide domains as shown in Figure 66, wherein the locations given for those 
10 important polypeptide domains are approximate as described above. Clone DNA83568-2692 has been 
deposited with ATCC on July 20, 1999 and is assigned ATCC Deposit No, 386-PTA. 

An analysis of the Dayhoff database (version 35.45 SwissProt 35), using the ALIGN-2 sequence 
alignment analysis of the fiill-leogth sequence shown in Figure 66 (SEQ ID NO: 128), evidenced sequence 
identity between the PRO6003 amino acid sequence and the following Dayhoff sequences: P_W58986, 
15 PTND7_1, YKZ3_YEAST, CEK04B12„1, AB014464J, PCU07059J. S31213. CELF25E2_2, 
AF036408_l, and AB007932_1, 

EXAMPLE 34 : Isolation of cDNA clones Encoding Human PRO6004 

A consensus sequence was obtained relative to a variety of EST sequences as described in Example 

20 1 above, wherein the consensus sequence obtained is herein designated DNA85042. Based upon an observed 
homology between the DNA85402 consensus sequence and an EST sequence contained within Incyte EST 
clone no. 3078492, that clone was purchased and its insert obtained and sequenced. The sequence of that insert 
is herein designated as DNA92259 and is shown in Figures 67A-B (SEQ ID NO: 129). 

Clone DNA92259 contains a single op^ reading frame with an apparem translational initiation site 

25 at nucleotide positions 16-18 and ending at the stop codon at nucleotide positions 1078-1080 (Figures 67A-B). 
The predicted polypeptide precursor is 354 amino acids long (Figure 68). The full-length PRO6004 protein 
shown in Figure 68 has an estimated molecular weight of about 38,719 daltons and a pi of about 6.12. 
Analysis of the fidl-length PRO6004 sequence shown in Figure 68 (SEQ ID NO: 130) evidences the presence 
of a variety of important polypeptide domains as shown in Figure 68, wherein the locations given for ttiose 

30 inq)ortant polypeptide domains are approximate as described above. 

An analysis of the Dayhoff database (version 35.45 SwissProt 35), using die ALIGN-2 sequence 
alignment analysis of the fuU-length sequence shown in Figure 68 (SEQ ID NO:130), evidenced sequence 
identity between the PRO6004 amino acid sequence and die foUowing Dayhoff sequences: P_W05152, 
LAMP^HUMAN. P_W05157. P_W05155. 156551, OPCM_RAT. AMAL_DROME, DMU78177_1. 137246 

35 andNCAl_HUMAN. 
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EXAMPLE 35 : Isolation of cD NA clones Encoding Human PRO350 

A consensus sequence was obtained relative to a variety of EST sequences as described in Example 
1 above, wherein the consensus sequence obtained is herein designated DNA39493. Based on the DNA39493 
consensus sequence, oligonucleotides were synthesized: 1) to identify by PGR a cDNA library that contained 
the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for 
5 PRO350, 

A pair of PGR primers (forward and reverse) were synthesized: 
forward PGR primer 5'-TCAGGGCTGCCAGGAAGGAAGAGC-3' (SEQ ID NO: 133) 
reverse PGR primer 5'-GCAGGAGGAGAAGGTCTTGCAGAAGAAG-3' (SEQ ID NO: 134) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA39493 
10 sequence which had die following nucleotide sequence 
hybridization probe 

5'-AGAAGTTCCAGTCAGCCCAGAAGATGGGATTGTGGGGGGGCCTGG-3' (SEQ ID NO:I35) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was 

screened by PGR amplification with the PGR primer pair identified above. A positive library was then used 
15 to isolate clones encoding the PRO350 gene using the probe oligonucleotide and one of the PGR primers. 

RNA for construction of the cDN A libraries was isolated from human fetal kidney tissue. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 

PRO350 [herein designated as DNA44175-1314] (SEQ ID N0:131) and the derived protein sequence for 

PRO350. 

20 The entire nucleotide sequence of DNA44175-1314 is shown in Figure 69 (SEQ ID NO: 131). Clone 

DNA44175-1314 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 356-358 and ending at the stop codon at nucleotide positions 821-823 (Figure 69). The predicted 
polypeptide precursor is 155 amino acids long (Figure 70). The ftill-length PRO350 protein shown in Figure 
70 has an estimated molecular weight of about 17, 194 daltons and a pi of about 10.44. Analysis of the full- 

25 length PRO350 sequence shown in Figure 70 (SEQ ID NO: 132) evidences the presence of a variety of 
important polypeptide domains as shown in Figure 70. 

EXAMPLE 36 : Use of PRO as a hvbridization probe 

a.nie following method describes use of a nucleotide sequence encoding PRO as a hybridization probe. 
30 DNA comprising the coding sequence of foU-length or mature PRO as disclosed herein is employed 

as a probe to screen for homologous DNAs (such as those encoding naturally-occurring variants of PRO) in 

human tissue cDNA libraries or human tissue genomic libraries. 

Hybridization and washing of filters containing either library DNAs is performed under tiie following 

high stringency conditions. Hybridization of radiolabeled PRO-derived probe to the filters is performed in a 
35 solution of 50% formamide. 5x SSC, 0. 1 % SDS. 0. 1 % sodium pyrophosphate, 50 mM sodium phosphate, pH 

6.8. 2x Dcnhardt's solution, and 10% dextran sulfate at 42°C for 20 hours. Washing of the filters is performed 

in an aqueous solution of O.U SSC and 0.1% SDS at 42''C. 
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DNAs having a desired sequence identity with the DNA encoding full-length native sequence PRO 
can then be identified using standard techniques known in the art. 



EXAMPLE 37 : Expression of PRO in E. coli 

This example illustrates preparation of an unglycosylated form of PRO by recombinant expression in 

5 £. colL 

The DNA sequence encoding PRO is initially amplified using selected PGR primers. The primers 
should contain restriction enzyme sites which correspond to the restriction enzyme sites on die selected 
expression vector. A variety of expression vectors may be employed. An example of a suitable vector is 
pBR322 (derived from E, coli; see Bolivar et al.. Gene . 2:95 (1977)) which contains genes for ampicillin and 
10 tetracycline resistance. The vector is digested with restriction enzyme and dephosphorylated. The PGR 
an^lified sequences are then ligated into die vector. The vector will preferably include sequences which 
encode for an antibiotic resistance gene, a trp promoter, a polyhis leader (including the first six STII codons, 
polyhis sequence, and enterokinase cleavage site), the PRO coding region, lambda transcriptional terminator, 
and an argU gene. 

15 The ligation mixture is then used to transform a selected E. coli strain using the methods described 

in Sambrook et al. , supra . Transformants are identified by their ability to grow on LB plates and antibiotic 
resistant colonies are then selected. Plasmid DNA can be isolated and confirmed by restriction analysis and 
DNA sequencing. 

Selected clones can be grown overnight in liquid culture medium such as LB broth supplemented with 

20 antibiotics. The overnight culture may subsequently be used to inoculate a larger scale culture. The cells are 
then grown to a desired optical density, during which the egression promoter is turned on. 

After culturing die cells for several more hours, die cells can be harvested by centiifugation. The cell 
pellet obtained by the centrifiigation can be solubilized using various agents known in the art, and die 
solubilized PRO protein can then be purified using a metal chelating column under conditions diat allow tight 

25 binding of the protein. 

PRO may be caressed in E. coU in a poly-His tagged form, using die following procedure. The 
DNA encoding PRO is initially amplified using selected PGR primers. The primers will contain restriction 
enzyme sites which correspond to die restriction enzyme sites on the selected expression vector, and odier 
usefiil sequences providing for efficient and tellable translation initiation, rapid purification on a metal dielation 

30 column, and proteolytic removal widi enterokinase. The PCR-amplified, poly-His tagged sequences are di©B 
ligated into an e3q>ression vector, which is used to transform an E. coli host based on strain 52 (W3110 
fuhA(tonA) Ion galE rpoHts(htpRts) clpPQacIq). Transformants are first grown in LB containing 50 mg/ml 
carbenicillin at 30'*C widi shaking until an O.D.600 of 3-5 is reached. Cultures are tfien diluted 50-100 fold 
into CRAP media (prepared by mixing 3.57 g (NH4)2S04, 0.71 g sodium citrate*2H20. 1.07 g KCl. 5.36 g 

35 Difco yeast extract, 5.36 g Sheffield hycase SF in 500 mL water, as well as 1 10 mM MPOS. pH 7.3, 0.55 % 
(w/v) glucose and 7 mM MgS04) and grown for approximately 20-30 hours at 30X widi shaking. Samples 
are removed to verify expression by SDS-PAGE analysis, and die bulk culture is centrifuged to pellet die cells. 
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Cell pellets are frozen until purification and refolding. 

E, coli paste from 0.5 to 1 L fermentations (6-10 g pellets) is resuspended in 10 volumes (w/v) in 7 
M guanidine, 20 mM Tris, pH 8 buffer. Solid sodium sulfite and sodium tetrathionate is added to make final 
concentrationsofO.lMandO.02M, respectively, and the solution is stirred overnight at 4X. This step results 
in a denatured protein with all cysteine residues blocked by sulfitolization. The solution is centrifuged at 40,000 
5 rpm in a Beckman Ultracentifiige for 30 min. The supernatant is diluted with 3-5 volumes of metal chelate 
column buffer (6 M guanidme, 20 mM Tris, pH 7.4) and filtered through 0,22 micron filters to clarify. The 
clarified extract is loaded onto a 5 ml Qiagen Ni-NTA metal chelate column equilibrated in the metal chelate 
column buffer. The colunm is washed with additional buffer containing 50 mM imidazole (Calbiochem, Utrol 
grade), pH 7.4. The protein is eluted with buffer containing 250 mM imidazole. Fractions containing the 

10 desired protein are pooled and stored at 4'C. Protein concentration is estimated by its absorbance at 280 nm 
using the calculated extinction coefficient based on its amino acid sequence. 

The proteins are refolded by diluting the sample slowly into freshly prepared refolding buffer 
consisting of: 20 mM Tris, pH 8,6, 0.3 M NaCl, 2,5 M urea, 5 mM cysteine. 20 mM glycine and 1 mM 
EDTA, Refolding volumes are chosen so that the final protein concentration is between 50 to 100 

15 micrograms/ml. The refolding solution is stirred gently at 4°C for 12-36 hours. The refolding reaction is 
quenched by the addition of TFA to a final concentration of 0.4% (pH of approximately 3), Before furdier 
purification of the protein, the solution is filtered through a 0.22 micron filter and acetonitrile is added to 
2-10% final concentration. The refolded protein is chroniatogrq>hed on a Poros Rl/H reversed phase colunm 
using a mobile buffer of 0. 1 % TFA with elution with a gradient of acetonitrile firom 10 to 80% . Aliquots of 

20 fractions with A280 absoibance are analyzed on SDS polyacrylamide gels and fractions containing 
homogeneous refolded protein are pooled. Generally, the property refolded species of most proteins are eluted 
at the lowest concentrations of acetonitrile since those species are the most compact with their hydrophobic 
interiors shielded from interaction widi the reversed phase resin. Aggregated species are usually eluted at 
higher acetonitrile concentrations. In addition to resolving misfolded forms of proteins from the desired form, 

25 the reversed phase step also removes endotoxin from the samples. 

Fractions containing the desired folded PRO polypeptide are pooled and die ac^nitrile removed using 
a gentle stream of nitrogen directed at the solution. Proteins are formulated into 20 mM Hepes, pH 6.8 with 
0.14 M sodium chloride and 4% mannitol by dialysis or by gel filtration using G25 Superfine (Pharmacia) 
resins equilibrated in the formulation buffer and sterile filtered. 

30 Many of the PRO polypeptides disclosed herein were successfully expressed as described above, 

EXAMPLE 38 : Expression of PRO in mammalian cells 

This exanq>le illustrates prq>aration of a potentially glycosylated form of PRO by recombinant 
expression in mammalian cells. 
35 The vector, pRKS (see BP 307.247. published March 15, 1989), is employed as the expression vector. 

Optionally, the PRO DN A is ligated into pRK5 with selected restriction enzymes to allow insertion of the PRO 
DN A using ligation methods such as described in Sambrook et al. , supra . The resulting veaor is called pRK5- 
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PRO. 

In one embodiment, the selected host cells may be 293 cells. Human 293 cells (ATCC CCL 1573) 
are grown to confluence in tissue culture plates in medium such as DMEM supplemented with fetal calf serum 
and optionally, nutrient components and/or antibiotics. About 10 pRK5-PR0 DNA is mixed with about 
1 fig DNA encoding the VA RNA gene [Thimmappaya et al„ Cell, 21:543 (1982)] and dissolved in 500 ^1 
5 of 1 mM Tris-HCl, 0. 1 mM EDTA, 0.227 M CaClj. To this mixture is added, dropwise, 500 /*1 of 50 mM 
HEPES (pH 7.35), 280 mM NaCl, 1.5 mM NaP04, and a precipitate is allowed to form for 10 minutes at 
25H;. The precipitate is suspended and added to the 293 cells and allowed to settle for about four hours at 
The culture medium is aspirated off and 2 ml of 20% glycerol in PBS is added for 30 seconds. The 
293 cells are then washed with serum free medium, fre^ medium is added and the cells are incubated for about 
10 5 days. 

Approximately 24 hours after the transfections, the culture medium is removed and replaced with 
culture medium (alone) or culture medium containing 200 ^iCi/ml ^^S-cysteine and 200 /iCi/ml ^^S-methionine. 
After a 12 hour incubation, the conditioned medium is collected, concentrated on a spin filter, and loaded onto 
a 15 % SDS gel. The processed gel may be dried and exposed to fdm for a selected period of time to reveal 

15 the presence of PRO polypeptide. The cultures containing transfected cells may undergo further incubation 
(in serum free medium) and the medium is tested in selected bioassays. 

In an alternative technique, PRO may be introduced into 293 cells transiendy using the dextran sulfate 
method described by Somparyiac et al., Prnc. Natl. Acad. Sci.. 12:7575 (1981), 293 cells are grown to 
maximal density in a spinner flask and 700 /ig pRK5-PR0 DNA is added. The cells are first concentrated from 

20 the spinner flask by centrifugation and washed widi PBS. The DNA-dexlran precipitate is incubated on die 
ceU pellet for four hours. The cells are treated with 20% glycerol for 90 seconds, washed with tissue culture 
medium, and re-mtroduced into the spinner flask containing tissue culnire medium, 5 ^tg/ml bovine insulin and 
0,1 A*g/ml bovine transferrin. After about four days, the conditioned media is centrifuged and filtered to 
remove cells and debris. The sample containing expressed PRO can dien be concentrated and purified by any 

25 selected method, such as dialysis and/or column chromatography. 

In another embodiment, PRO can be expressed in CHO ceUs. The pRK5-PR0 can be transfected into 
CHO cells using known reagents such as CaP04 or DEAE-dextran. As described above, die cell cultures can 
be incubated, and die medium replaced with culture medium (alone) or medium containing a radiolabel such 
as "S-methionme, After determining the presence of PRO polypeptide, the culture medium may be replaced 

30 with serum free medium. Preferably, the cultures are incubated for about 6 days, and ttien the condi^ned 
medium is harvested. The medram containing die expressed PRO can then be concentrated and purified by 
any selected method, 

Epitope-tagged PRO may also be expressed in host CHO ceUs. The PRO may be subcloned out of 
the pRK5 vector. The subclone insert can undergo PGR to fuse in frame with a selected epitope tag such as 
35 a poly-his tag into a Baculovirus expression vector. The poly-his tagged PRO insert can then be subcloned 
into a SV40 driven vector containing a selection marker such as DHFR for selection of stable clones. Finally, 
the CHO cells can be transfected (as described above) with the SV40 driven vector. Ubeling may be 
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performed, as described above, to verify expression. The culture medium containing the expressed poly-His 
tagged PRO can then be concentrated and purified by any selected method, such as by Ni^^-chelate affinity 
chromatography. 

PRO may also be expressed in CHO and/or COS cells by a transient expression procedure or in CHO 
cells by another stable expression procedure. 

Stable expression in CHO cells is performed using the following procedure. The proteins are 
expressed as an IgG construct (immunoadhesin), in which the coding sequences for the soluble forms (e.g- 
extracellular domains) of the respective proteins are fused to an IgGl constant region sequence containing ttie 
hinge, CH2 and CH2 domains and/or is a poly-His tagged form. 

Following PGR amplification, the re^ective DNAs are subcloned in a CHO expression vector using 
standard techniques as described in Ausubel et al.. Current Prot ocols of Molecular Biology. Unit 3. 16, John 
Wiley and Sons (1997). CHO expression vectors are constructed to have compatible restriction sites 5* and 
3* of the DN A of interest to allow the convenient shuttling of cDNA's. The vector used expression in CHO 
cells is as described in Lucas et al.. Nucl. Acids Res. 24:9 (1774-1779 (1996), and uses the SV40 early 
promoter/enhancer to drive expression of the cDNA of interest and dihydrofolate reductase (DHFR), DHFR 
expression permits selection for stable maintenance of the plasmid following transfection. 

Twelve micrograms of the desired plasmid DNA is introduced into approximately 10 million CHO 
cells using commercially available transfection reagents Superfect* (Quiagen), Dosper* or Fugene* (Boehringer 
Mannheim). The cells are grown as described in Lucas et al., supra . Approximately 3 x 10"^ cells are firozen 
in an ampule for further growth and production as described below. 

The ampules containing the plasmid DNA are thawed by placement into water bath and nuxed by 
vortexing. The contents are pipetted into a centrifuge tube containing 10 mLs of media and centrifiiged at 1000 
rpm for 5 minutes. The supernatant is aspirated and the cells are resuspended in 10 mL of selective media (0.2 
/im filtered PS20 with 5 % 0.2 /mi diafiltered fetal bovine serum). The cells are then aliquoted into a 100 mL 
spinner containing 90 mL of selective media. After 1-2 days, the cells are transferred into a 250 mL spinner 
filled with 150 mL selective growth medium and incubated at 37^. After another 2-3 days, 250 mL, 500 mL 
and 2000 mL spinners are seeded with 3 x 10' cells/mL. The cell media is exchanged with fresh media by 
centrifugation and resxispension in production medium. Although any suitable CHO media may be employed, 
a production medium described in U.S. Patent No. 5,122,469, issued June 16. 1992 may actually be used. 
A 3L production spinner is seeded at 1.2 x 10^ oells/mL. On day 0, the cell number pH ie determined. On 
day 1, the spinner is sanq)led and sparging with filtered air is commenced. Onday2, the pinner is sampled, 
the tenqierature shifted to 33"^:, and 30 mL of 500 g/L glucose and 0.6 mL of 10% antifoam (e.g., 35% 
polydimethylsiloxane pulsion, Dow Commg 365 Medical Grade Emulsion) taken. Throughout the 
production, the pH is adjusted as necessary to keep it at around 7.2. After 10 days, or until the viability 
dropped below 70% , the cell culture is harvested by centrifugation and filtering through a 0.22 fim filter. The 
filtrate was either stored at 4% or immediately loaded onto columns for purification. 

For the poly-His tagged constructs, the proteins are purified using a Ni-NTA column (Qiagen). 
Before purification, imidazole is added to the conditioned media to a concentration of 5 mM. The conditioned 
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media is pumped onto a 6 ml Ni-NTA column equilibrated in 20 mM Hopes, pH 7,4, buffer containing 0.3 
M NaCl and 5 mM imidazole at a How rate of 4-5 ml/min. at 4«C. After loading, the column is washed with 
additional equilibration buffer and the protein elated with equilibration buffer containing 0.25 M imidazole. 
The highly purified protein is subsequently desalted into a storage buffer containing 10 mM Hepes. 0.14 M 
NaCl and 4% mannitol, pH 6,8, with a 25 ml G25 Superfine (Pharmacia) coluntm and stored at -80*'C. 
5 Immunoadhesin (Fc-containing) constructs are purified from the conditioned media as follows. The 

conditioned medium is pumped onto a 5 ml Protein A colunm (Pharmacia) whidi had been equilibrated in 20 
mM Na phosphate buffer, pH 6.8. After loading, the colunm is washed extensively with equilibration buffer 
before elution with 100 mM citric acid, pH 3.5. The eluted protein is inunediately neutralized by collecting 
1 ml fractions into tubes containing 275 /^L of 1 M Tris buffer, pH 9. The highly purified protein is 
10 subsequently desalted into storage buffer as described above for the poly-His tagged proteins. The homogeneity 
is assessed by SDS polyaciylamide gels and by N-tenninal amino acid sequencing by Edman degradation. 
Many of the PRO polypeptides disclosed herein were successfully expressed as described above. 



EXAMPLE 39 : Expression of PRO in Yeast 
15 The following method describes recombinant expression of PRO in yeast. 

First, yeast expression vectors are constructed for intracellular production or secretion of PRO from 
the ADH2/GAPDH promoter, DNA encoding PRO and the promoter is mserted into suitable restriction 
enzyme sites in the selected plasmid to direct intracellular expression of PRO. For secretion. DNA encoding 
PRO can be cloned into tbe selected plasmid. together with DNA encoding the ADH2/GAPDH promoter, a 
20 native PRO signal peptide or other mammalian signal peptide, or, for example, a yeast alpha-factor or invertase 
secretory signal/leader sequence, and linker sequences (if needed) for expression of PRO. 

Yeast cells, such as yeast strain ABllO, can dien be transformed with the expression plasmids 
described above and culnued in selected fermentation media. The transformed yeast supematants can be 
analyzed by precipitation widi 10% trichloroacetic acid and separation by SDS-PAGE, followed by staming 
25 of the gels with Coomassie Blue stain. 

Recombinant PRO can subsequently be isolated and purified by removing the yeast cells from the 
fermentation medium by centrifiigation and then concentrating the medium using selected cartridge fdters. The 
concentrate containing PRO may further be purified using selected column chromatography resins. 

Many of the PRO polypeptides disclosed herein were successfully expressed as described above. 

30 

EXAMPLE 40 : Expression of PRO in Baculov inis-Infected Insect Cells 

The following method describes recombinant e^qyression of PRO in Baculovirus-infected insect cells. 

The sequence coding for PRO is fused upstream of an epitope tag contained within a baculovirus 
e3q)ression vector. Sudi epitope tags include poly-his tags and immunoglobulin tags (lite Fc r^ions of IgG). 
35 A variety of plasmids may be eraqployed, including plasmids derived from conmiercially available plasmids such 
as pVL1393 (Novagen). Briefly, die sequence encoding PRO or the desired portion of the coding sequence 
of PRO such as the sequence encoding the extracellular domain of a transmembrane protein or the sequence 
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encoding the mature protein if the protein is extracellular is amplified by PCR with primers complementary 
to the 5' and 3' regions. The 5' primer may incorporate flanking (selected) restriction enzyme sites. The 
product is then digested with those selected restriction enzymes and subcloned into the expression vector. 

Recombinant baculovirus is generated by co-transfecting the above plasmid and BaculoGold''''^ virus 
DNA (Pharmingen) into Spodoptera frugiperda CSf9") cells (ATCC CRL 1711) using lipofectin (commercially 
5 available from GIBCO-BRL). After 4 - 5 days of incubation at 28^C, the released viruses are harvested and 
used for further amplifications. Viral infection and protein expression are performed as described by O'Reilley 
et al., Baculovirus expression vectors: A Laboratory Manual . Oxford: Oxford University Press (1994). 

Expressed poly-his tagged PRO can then be purified, for example, by Ni**-chelate affinity 
chromatography as follows. Extracts are prepared from recombinant virus-infected Sf9 cells as described by 

10 Ri^)ert et al.. Nature . 222:175-179 (1993). Briefly, Sf9 cells are washed, resuspended in sonication buffer 
(25 mL Hepes, pH 7.9; 12.5 mM MgO^; 0.1 mM EDtA; 10% glycerol; 0.1% NP-40; 0.4 M KCl). and 
sonicated twice for 20 seconds on ice. The sonicates are cleared by centrifiigation, and the supernatant is 
diluted 50-fold in loading buffer (50 mM phosphate, 300 mM NaCl, 10% glycerol, pH 7.8) and fUtered 
through a 0.45 ixm filter. A Ni^*-NTA agarose colunm (commercially available from Qiagen) is prepared with 

15 a bed volume of 5 mL, washed with 25 mL of water and equilibrated with 25 mL of loading buffer. The 
filtered cell extract is loaded onto the column at 0.5 mL per minute. The column is washed to baseline Aaw 
with loading buffer, at which point fraction collection is started. Next, the column is washed with a secondary 
wash buffer (50 mM phosphate; 300 mM NaCi, 10% glycerol, pH 6.0), which elutes nonspecifically bound 
protein. After reaching Ajso baseline again, the column is developed witfi a 0 to 500 mM Imidazole gradient 

20 in the secondary wash buffer. One mL fractions are collected and analyzed by SDS-PAGE and silver staining 
or Western blot with Ni'^-NTA-coiyugated to alkaline phosphatase (Qiagen). Fractions containing the eluted 
His,o-tagged PRO are pooled and dialyzed against loading buffer. 

Alternatively, purification of the IgG tagged (or Fc tagged) PRO can be performed using known 
chromatography techniques, including for instance, Protein A or protein G column chromatography. 

2S Many of the PRO polypeptides disclosed herein were successfully expressed as described above. 

EXAMPLE 41 : Preparation of Antibodies that Bind PRO 

This example illustrates preparation of monoclonal antibodies which can specifically bind PRO. 
Techniques for producing the monoclonal antibodies are known in the art and are described, for 
30 instance, in Coding, supra . Immunogens that may be employed include purified PRO, fusion proteins 
containing PRO, and cells expressing recombinant PRO on the cell surfiice. Selection of the immunogen can 
be made by the skilled artisan without undue experim^ation. 

Mice, such as Balb/c, are immunized with the PRO immunogen emulsified in complete Freund's 
adjuvant and injected subcutaneously or intraperitoneally in an amount from 1-100 micrograms. Alternatively, 
35 the immunogen is emulsified in MPL-TDM adjuvant (Ribi Immunochemical Research, Hamilton, MT) and 
injected into the animal's hmd foot pads. The immunized mice are then boosted 10 to 12 days later with 
additional immunogen emulsified m the selected adjuvant. Thereafter, for several weeks, the mice may also 
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be boosted with additional immunization injections. Serum samples may be periodically obtained from, the 
mice by retro-orbital bleeding for testing in ELISA assays to detect anti-PRO antibodies. 

After a suitable antibody titer has been detected, the animals "positive" for antibodies can be injected 
with a final intravenous injection of PRO. Three to four days later, the mice are sacrificed and the spleen cells 
are harvested. The spleen cells are then fused (using 35 % polyethylene glycol) to a selected murine myeloma 
5 cell line such as P3X63 AgU. 1 . available from ATCC, No. CRL 1597. The fusions generate hybridoma cells 
which can then be plated in 96 well tissue culmre plates containing HAT (hypoxanthine, aminopterin, and 
thymidine) medium to inhibit proliferation of non-fused cells, myeloma hybrids, and spleen cell hybrids. 

The hybridoma cells will be screened in an ELISA for reactivity against PRO. Determination of 
"positive" hybridoma cells secreting the desired monoclonal antibodies against PRO is within the skill in the 
10 art. 

The positive hybridoma cells can be iiy ected intraperitonealiy into syngeneic Balb/c mice to produce 
ascites containing the anti-PRO monoclonal antibodies. Alternatively, the hybridoma cells can be grown in 
tissue culture flasks or roller botdes. Purification of die monoclonal antibodies produced in the ascites can be 
accomplished using ammonium sulfate precipitation, followed by gel exclusion chromatogra5>hy . Alternatively, 
15 affinity chromatography based upon binding of antibody to protein A or protein G can be employed. 

EXAMPLE 43 : Purification of PRO Polvoeotides Usin^ Specific Antibodies 

Native or recombinant PRO polypeptides may be purified by a variety of standard techniques In the 
an of protein purification. For exan^le, pro-PRO polypeptide, mature PRO polypq>tide, or pre-PRO 

20 polypeptide is purified by immunoaffinity chromatography using antibodies specific for die PRO polypq)tide 
of interest. In general, an immunoafiinity column is constructed by covalendy coupling the anti-PRO 
polypeptide antibody to an activated chromatographic resin. 

Polyclonal immunoglobulins are prepared from immune sera either by precipitation with ammonium 
sulfiite or by purification on immobilized Protein A (Pharmacia LKB Biotechnology, Piscataway, N.J.). 

25 Likewise, monoclonal antibodies are prepared fi^m mouse ascites fluid by ammonium sulfate precipitation or 
chromatography on immobilized Protein A. Partially purified unmimoglobulin is covalemly attached to a 
chromatographic resin such as CnBr-activated SEPHAROSE™ (Pharmacia LKB Biotechnology). Tb& antibody 
is coupled to the resin, die resin is blocked, and the derivative resin is washed according to the manufacturer's 
instructions. it^ 

30 Such an immunoaffinity colunm is utilized in the purification of PRO polypeptide by preparing a 

fi^action from cells containing PRO polypeptide in a soluble form. Tliis preparation is derived by solubilization 
of the whole cell or of a subcellular fiaction obtained via differential centrifugation by die addition of detergent 
or by other methods well known in die art. Alternatively, soluble PRO polypeptide oontaming a signal 
sequence may be seoreted in useful quantity into the medium in which the cells are grown. 

35 A soluble PRO polypeptide-containing prqiaration is passed over die immunoaffinity column, and &e 

column is washed under conditions diat allow die preferential absorbance of PRO polypeptide (e.g. , high ionic 
strength buffers in the presence of detergent). Then, the column is eluted under conditions diat disrupt 
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antibody/PRO polypeptide binding (e.g.. a low pH buffer such as approximately pH 2-3, or a high 
concentration of a chaotrope such as urea or thiocyanate ion), and PRO polypeptide is collected. 



EXAMPLE 44 : Drug Screening 

This invention is particularly useful for screening compounds by using PRO polypeptides or binding 
5 fragment thereof in any of a variety of drug screening techniques. The PRO polypeptide or fragment employed 
in such a test may either be free in solution, affixed to a solid support, borne on a cell surface, or located 
intraoellularly . One method of drug screening utilizes eukaryotic or prokaryotic host cells which are stably 
transformed with recombinant nucleic acids expressing the PRO polypeptide or fragment. Drugs are screened 
against such transformed cells in coiiq)etitive binding assays. Such cells, eitiier in viable or fixed form, can 

10 be used for standard binding assays. One may measure, for example, the formation of complexes between PRO 
polypeptide or a fragment and the agent being tested. Alternatively, one can examine die dimmution in complex 
fonnation between the PRO polypeptide and its target cell or target receptors caused by the agent being tested. 

Thus, the present inv^tion provides mediods of screening for drugs or any other agents which can 
affect a PRO polypeptide-associated disease or disorder. These methods comprise contacting such an agent 

15 with an PRO polypeptide or fragment tiiereof and assaying (1) for die presence of a complex between the agent 
and die PRO polypeptide or fragment, or (ii) for die presence of a complex between the PRO polypeptide or 
fragment and die cell, by mediods well known in the art. In such competitive binding assays, the PRO 
polypeptide or fragment is typically labeled. After suitable incubation, free PRO polypeptide or fragment is 
separated from that present in bound form, and die amount of free or uncon^lexed label is a measure of die 

20 ability of die particular agent to bind to PRO polypeptide or to imerfiere widi die PRO polypeptide/cell 
complex. 

Anodier technique for drug screemng provides high diroughput screening for compounds having 
suitable binding affinity to a polypeptide and is described in detail m WO 84/03564, published on September 
13, 1984. Briefly stated, large numbers of different small peptide test compounds are synthesized on a solid 

25 substrate, such as plastic pins or some odier surface. As applied to a PRO polypeptide, the peptide test 
compounds are reacted widi PRO polypeptide and washed. Bound PRO polypeptide is detected by mediods 
well known in the art. Purified PRO polypeptide can also be coated directiy onto plates for use in die 
aforementioned drug screening techniques. In addition, non-neutralizing antibodies can be used to capture die 
peptide and immobilize it on the solid support.^ ' 

30 This invention also conten^lates die use of competitive drug screemng assays in whidi neutralizing 

antibodies capable of binding PRO polypeptide specifically compete witfi a test con^wund for buiding to PRO 
polypeptide or fragments diereof. In diis manner, die antibodies can be used to detect die presence of any 
peptide w^iich shares one or more antigenic determinants widi PRO polypeptide. 

35 EXAMPLE 45 ; Rational Dnig Design 

The goal of rational drug design is to produce strucmral analogs of biologically active polypeptide of 
interest (i.e., a PRO polypeptide) or of smaU molecules witii which diey interact, c.^., agonists, antagonists, 
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or inhibitors. Any of these examples can be used to fashion drugs which are more active or stable forms of 
the PRO polypeptide or which enhance or interfere with die function of die PRO polypeptide in vivo (c./., 
Hodgson, Bio/Technology , 9: 19-21 (1991)). 

In one approach, the three-dimensional structure of die PRO polypeptide, or of an PRO 
polypeptide-inhibitor complex, is determined by x-ray crystallography, by computer modeling or, most 

5 typically, by a combination of the two approaches. Bodi die shape and charges of die PRO polypeptide must 
be ascertained to elucidate die structure and to determine active site(s) of die molecule. Less often, useful 
information regarding die structure of die PRO polypeptide may be gained by modeling based on die structure 
of homologous protems. In bodi cases, relevant structural information is used to design analogous PRO 
polypq)tide-like molecules or to identify efficient inhibitors. Useful examples of rational drug design may 

10 include molecules whidi have improved activity or stability as shown by Braxton and Wells. Bigphemi^^^ 
31:7796-7801 (1992) or which act as inhibitors, agonists, or antagonists of native peptides as shown by 
Adiauda et a/., J. Biochem. , 112:742-746 (1993). 

It is also possible to isolate a target-specific antibody, selected by functional assay, as described above, 
and dien to solve its crystal structure. This approach, in principle, yields a pharmacore upon which subsequent 

15 drug design can be based. It is possible to bypass protein crystallography altogether by generating 
anti-idiotypic antibodies (anti-ids) to a functional, pharmacologically active antibody. As a nairror image of a 
mirror image, die binding site of die anti-ids would be expected to be an analog of die original receptor. The 
anti-id could dien be used to identify and isolate peptides from banks of chemicaUy or biologically produced 
peptides. The isolated pq>tides would then act as the pharmacore. 

20 By virtue of Uie present invention, sufficient amounts of die PRO polypeptide may be made available 

to perform such analytical studies as X-ray crystallography. In addition, knowledge of die PRO polypeptide 
amino acid sequence provided herein \wll provide guidance to diose employing con^uter modeling techniques 
m place of or in addition to x-ray crystallography. 

25 EXAMPLE 46 : Mouse Kidnev Mesaneial Cell Prolifera tion Assay (Assav 92) 

This assay shows diat certain polypeptides of the invention act to induce proliferation of manunalian 
kidney mesangial ceUs and, dierefbre, are useful for treating kidney disorders associated widi decreased 
mesangial cell function sudi as Berger disease or odier nephropadiies associated widi Sdianlein-Henoch 
purpura, celiac disease, dermatitis herpetiformis otiGrohn disease. The assay is performed as follows. On 

30 day one, mouse kidney mesangial cells are plated on a 96 well plate in growdi media (3:1 mixture of 
Dulbecco*s modified Eagle's medium and Ham's F12 medium. 95% fetal bovine serum, 5% supplemented 
widi 14 mM HEPES) and grown overnight. On day 2, PRO polypeptides are diluted at 2 concentrations(l % 
and 0.1%) in scrum-ftee medium and added to die cells. Control sanq)les are serum-fiee medium alone. On 
day 4, 20fd of die Cell Titer 96 Aqueous one solution reagent (Progenia) was added to each well and die 

35 colormetric reaction was allowed to proceed for 2 hours. The absorbance (OD) is dien measured at 490 nm. 
A positive m die assay is anything diat gives an absorbance reading ^ch is at least 15% above the control 
reading. 
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The following polypeptides tested positive in this assay: PR01272. 
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EXAMPLE 47 : Detection of PRO Polypeptides That Affect Glucose or FFA Uptake bv Primary Rat 
Adipocytes (Assay 94) 

This assay is designed to determine whether PRO polypeptides show the ability to affect glucose or 
5 FFA uptake by adipocyte cells. PRO polypeptides testing positive in diis assay would be expected to be useful 
for die dierapeutic treatment of disorders where either the stimulation or inhibition of glucose uptake by 
adipocytes would be beneficial including, for example, obesity, diabetes or hyper- or hypo-insulinemia. 

In a 96 well format, PRO polypeptides to be assayed are added to primary rat adipocytes, and allowed 
to incubate overnight. Samples are taken at 4 and 16 hours and assayed for glycerol, glucose and FFA uptake. 
10 After the 16 hour incubation, insulin is added to die media and allowed to incubate for 4 hours. At diis time, 
a sample is taten and glycerol, glucose and FFA uptake is measured. Media containing insulin without die 
PRO polypeptide is used as a positive reference control. As the PRO polypeptide being tested may either 
stimulate or inhibit glucose and FFA uptake, results are scored as positive in the assay if greater than 1 .5 times 
or less than 0.5 times the insulin control. 
15 The following PRO polypeptides tested positive as eidier stimulators or inhibitors of glucose and/or 

FFA uptake in diis assay: PR0196. PR0185, PRO210, PR0215, PR0242. PR0288, PR01183, PR01419, 
PRO9940, PRO301, PR0337 and PR0265. 

EXAMPLE 48 : Stimulation of Adult Heart Hypertrophy (Assay 2) 
20 This assay is designed to measure die ability of various PRO polypeptides to stimulate hypertrophy 

of adult heart. PRO polypeptides testing positive in this assay would be ej^ected to be useful for die 
. therapeutic treatment of various cardiac insufficiency disorders. 

Ventricular myocytes freshly isolated from adult (250g) Sprague Dawley rats are plated at 2000 
cell/well in 180 fd volume. Cells are isolated and plated on day 1 . die PRO polypeptide-containing test sanq)les 
25 or growtii medium only (negative control) (20 ^1 volume) is added on day 2 and the cells are dien fixed and 
stained on day 5. After staining, cell size is visualized \^erein cells showing no growdi enhancement as 
compared to control cells are given a value of 0.0, cells showing small to moderate growdi enhancement as 
compared to control cells are given a value of 1 .0 and ceUs showing large growth enhancement as compared 
to control cells are given a value of 2,0. Any degree o£ growtii enhancement as compared to die negative 
30 control cells is considered positive for the assay. 

The following PRO polypeptides tested positive in diis assay: PRO301. 

EXAMPLE 49 : Inhibition of Vascular faidotfielial Grow di Factor (VEGP) Stimulated Proliferation of 
Endodielial Cell Growth (Assay 9) 
35 The ability of various PRO polypeptides to inhibit VEGF stimulated proliferation of endodielial cells 

was tested. Polypeptides testing positive in this assay are useful for inhibiting endodielial cell growdi in 
mammals where such an effect would be beneficial, e.g., for inhibiting tumor growth. 
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Specifically, bovine adrenal cortical capUlary endothelial cells (ACE) (from primary culture, maximum 
of 12-14 passages) were plated in 96-well plates at 500 cells/well per 100 microliter. Assay media included 
low glucose DMEM, 10% calf serum, 2 mM glutamine, and IX penicillin/streptomycin/fungizone. Control 
wells included the following: (1) no ACE cells added; (2) ACE cells alone; (3) ACE cells plus 5 ng/ml FGF; 
(4) ACE cells plus 3 ng/ml VEGF; (5) ACE cells plus 3 ng/nd VEGF plus 1 ng/ml TGF-beta; and (6) ACE 
5 cells plus 3 ng/ml VEGF plus 5 ng/ml LIF. The test samples, poly-his tagged PRO polypeptides (in 100 
microliter volumes), were then added to the wells (at dilutions of 1%, 0.1% and 0.01%, respectively). The 
cell cultures were incubated for 6-7 days at 37"C/5% COj. After die incubation, the media in the wells was 
aspirated, and the ceUs were washed IX with PBS. An acid phosphatase reaction mixture (100 microliter; 
O.IM sodium acetate, pH 5.5, 0.1 % Triton X-100, 10 mM p-nitrophenyl phosjrfiate) was then added to each 

10 well. After a 2 hour incubation at 37*C, the reaction was stopped by addition of 10 microliters IN NaOH. 
Optical density (OD) was measured on a microplate reader at 405 nm. 

The activity of PRO polypeptides was calculated as the percent inhibition of VEGF (3 ng/ml) 
stimulated proliferation (as determined by measuring acid phosphatase activity at OD 405 nm) relative to the 
cells without stimulation. TGF-beta was employed as an activity reference at 1 ng/ml, since TGF-beta blocks 

15 70-90% of VEGF-stimulated ACE cell proliferation. The results are indicative of the utility of the PRO 
polypeptides in cancer therapy and specifically in inhibiting tumor angiogenesis. Numerical values (relative 
inhibition) are determined by calculating the percent inhibition of VEGF stimulated proliferation by the PRO 
polypeptides relative to cells without stimulation and then dividing that percentage mio the percent inhibition 
obtained by TGF-p at 1 ng/ml which is known to block 70-90% of VEGF stimulated cell proliferation. The 

20 results are considered positive if flie PRO polypeptide exhibits 30% or greater inhibition of VEGF stimulation 
of endomelial cell growtii (relative inhibition 30% or greater). 

The foUowing polypeptide tested positive in this assay: PRO301, PR0187 and PR0246. 

EXAMPLE 50 : Stimulatory Activity in Mixed Lvmnho cvte Reaction (MLR) Assay (Assay 24) 
25 This example shows tiiat certain polypeptides of the invention are active as a stimulator of the 

proliferation of stimulated T-lymphocytes, Compounds which stimulate proliferation of lymphocytes are useful 

tiierapeutically where enhancement of an immune response is beneficial. A tiierapeutic agent may tate the 

form of antagonists of tiie polypeptide of the invention, for example, murine-human chimeric, humanized or 

human antibodies against die polypeptide. -^J 
30 The basic protocol for tiiis assay is described in Current Prott)Cols in Immunology, unit 3. 12; edited 

by J E Coligan, A M Kruisbeek. D H Marglies, E M Shevach, W Strober. National Insitutes of Health. 

Published by John Wiley & Sons, Inc. 

More specificaUy , in one assay variant, peripheral blood mononuclear cells (PBMQ are isolated from 

mammalian individuals, for example a human volunteer, by leukopheresis (one donor will supply stimulator 
35 PBMCs, the other donor will supply responder PBMCs). If desired, die cells are frozen in fetal bovine serum 

and DMSO after isolation. Frozen cells may be thawed overnight in assay media (37°C, 5% COJ and then 

washed and resuspended to 3x10^ cells/ml of assay media (RPMI; 10% fetal bovine serum. 1% 
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penicillin/streptomycin, 1% glutamine, 1% HEPES, 1% non-essential amino acids, 1% pyruvate). The 
stimulator PBMCs are prepared by irradiating the cells (about 3000 Rads). 

The assay is prepared by plating in triplicate wells a mixture of: 

100:1 of test sample diluted to 1 % or to 0. 1 %. 

50 :1 of irradiated stimulator cells, and 
5 50 : 1 of responder PBMC cells. 

100 microliters of cell culture media or 100 microliter of CD4-IgG is used as the control. The wells are then 
incubated at 3T»C. 5% COj for 4 days. On day 5, each well is pulsed with tritiated thymidine (1.0 mC/well; 
Amersham). After 6 hours the cells are washed 3 times and dien the uptake of the label is evaluated. 

In another variant of this assay, PBMCs are isolated from the spleens of Balb/c mice and C57B6 mice. 
10 The cells are teased from freshly harvested spleens in assay media (RPMI; 10% fetal bovine serum. 1% 
penicillin/streptomycin, 1% glutamine, 1% HEPES, 1% non-essential amino acids, 1% pyruvate) and the 
PBMCs are isolated by overlaying these cells over Lympholyte M (Organon Teknika), centrifuging at 2000 
rpm for 20 minutes, collecting and washing the mononuclear cell layer in assay media and resuspending the 
cells to 1x10^ cells/ml of assay media. The assay is then conducted as described above. 
15 Positive increases over control are considered positive with increases of greater than or equal to 180% 

being preferred. However, any value greater than control indicates a stimulatory effect for the test protein. 

The following PRO polypeptides tested positive in this assay: PR0533 and PRO301. 

EXAMPLE 51 : PDB12 CeU Prolife ration (Assay 29) 

20 This example demonstrates that various PRO polyp^tides have efficacy in inducing proliferation of 

PDB12 pancreatic ductal cells and are, therefore, useful in the therapeutic treatment of disorders which involve 
protein secretion by Ifae pancreas, induding diabetes, and the like. 

PDB12 pancreatic ductal cells are plated on fibronectin coated 96 well plates at 1 .5x10^ cells per well 
in 100 fiL/180 fiL of growth media. 100 fiL of growth media with the PRO polypeptide test sample or negative 

25 control lacking the PRO polypeptide is then added to well, for a final volume of 200 /iL. Controls contain 
growth medium containing a protein shown to be inactive in this assay. Cells are incubated for 4 days at 
20 fiL of Alamar Blue Dye (AB) is then added to each well and the flourescent reading is measured at 4 hours 
post addition of AB, on a microtiter plate reader at 530 nm excitation and 590 nm emission. The standard 
employed is cells without Bovine Pituitary Extract (BPE) and with various concentrations of BPE, Buffer or 

30 growth medium only controls from unknowns are run 2 times on each 96 well plate. 

Percent increase in protein production is calculated by comparing the Alamar Blue Dye calculated 
protein concentration produced by the PRO polypeptide-treated cells with the Alamar Blue Dye calculated 
protein concentration produced by the negative control cells. A percent increase in protein production of 
greater than or equal to 25 % as compared to the negative control cells is considered positive. 

35 The following PRO polypeptides tested positive in diis assay: PRO301 . 
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EXAMPLE 52 : Guinea Pie Vascular Leak (Assay 32) 

This assay is designed to determine whether PRO polypeptides of the present invention show the 
ability to induce vascular permeability. Polypeptides testing positive in this assay are expected to be useful 
for the therapeutic treatment of conditions which would benefit from enhanced vascular permeability including, 
for example, conditions which may benefit from enhanced local immune system cell infiltration. 

Hairless guinea pigs weighing 350 grams or more were anesthetized with Ketamine (75-80 mg/kg) 
and 5 mg/kg Xylazine intramuscularly. Test samples containing the PRO polypeptide or a physiological buffer 
without die test polypeptide are injected into skin on the back of the test animals with 100 ^1 per injection site 
intradermally. There were approximately 16-24 injection sites per animal. One ml of Evans blue dye (1 % 
in PBS) is then injected intracardially , Skin vascular permeability responses to the con[qx>unds (/. e. , blemishes 
at the injection sites of injection) are visually scored by measuring the diameter (in nun) of blue-colored leaks 
from the site of iiyection at 1, 6 and 24 hours post administration of the test materials. The mm diameter of 
blueness at the site of injection is observed and recorded as well as ttud severity of the vascular leakage. 
Blemishes of at least 5 mm in diameter are considered positive for the assay when testing purified proteins, 
being mdicative of the ability to induce vascular leakage or permeability. A response greater than 7 mm 
diameter is considered positive for conditioned media samples. Human VEGF at 0. 1 //g/100 /A is used as a 
positive control, inducing a response of 4-8 mm diameter. 

The following PRO polypeptides tested positive in this assay: PR0533. 

EXAMPLE 53 : Retinal Neuron Survival (Assay 52) 

This example dmonstrates diat certain PRO polypeptides have efficacy in ^ihancing the survival of 
retinal neuron cells and, therefore, are useful for the therapeutic treatment of retinal disorders or injuries 
including, for example, treating sight loss in manmials due to retinitis pigmentosum, AMD, etc. 

Sprague Dawley rat pups at postnatal day 7 (mixed population: glia and retinal neuronal types) are 
killed by decapitation following CO2 anesthesia and the eyes are removed under sterile conditions. The neural 
retina is dissected away from the pigment epithelium and other ocular tissue and dien dissociated into a single 
cell suspension using 0.25% trypsin in Ca^+, Mg^^-free PBS. The retinas are incubated at 37°C for 7-10 
minutes after which the trypsin is inactivated by adding 1 ml soybean trypsin inhibitor. The cells are plated 
at 100,000 cells per well in 96 well plates in DMEM/F12 supplemented with N2 and witti or without the 
specific test PRO polypeptide. Cells for all experiments are grown at 37<?C in a water saturated atmosphere 
of 5% CO2. After 2-3 days in culture, cells are stained wiili calcein AM then fixed using 4% 
paraformaldehyde and stained widi DAPI for determination of total cell count. The total cells (fluorescent) 
are quantified at 20X objective magnification using CCD camera and NIH image software for Macintosh. 
Fields m the well are chosen at random. 

The effect of various concentration of PRO polypeptides are reported hmin where percent survival 
is calculated by dividing die total number of calcein AM positive cells at 2-3 days in culture by the total 
number of DAPl-labeled cells at 2-3 days in culture. Ai^rthiog above 30% survival is considered positive. 
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The following PRO polypeptides tested positive in this assay using polypeptide concentrations within 
the range of 0.01 % to 1.0% in the assay: PRO350. 

EXAMPLE 54 : Proliferation of Rat Utricular Supporting Cells (Assay 54) 

This assay shows that certain polypeptides of the invention act as potent mitogens for inner ear 
5 supporting cells which are auditory hair cell progenitors and, therefore, are useful for inducing the regeneration 
of auditory hair cells and treating hearing loss in mammals. The assay is performed as follows. Rat UEC-4 
utricular epidielial cells are aliquoted into 96 well plates with a density of 3000 cells/well in 200 fjA of seium- 
containing medium at 33^. The cells are cultured overnight and are then switched to serum-firee medium at 
3TC, Various dilutions of PRO polypeptides (or nothing for a control) are then added to the cultures and the 
10 cells are incubated for 24 hours. After the 24 hour incubation, ^H-thymidine (1 /cCi/well) is added and the 
cells are then cultured for an additional 24 hours. The cultures are then washed to remove unincorporated 
radiolabel, the cells harvested and Cpm per well determined. Cpm of at least 30% or greater in the PRO 
polypeptide treated cultiu*es as compared to the control cultures is considered a positive in die assay. 

The following polypeptides tested positive in this assay: PR0337. 

15 

EXAMPLE 55 : Rod Photoreceptor Cell Survival (Assav 56) 

This assay shows that certain polypeptides of the invention act to enhance die survival/proliferation 
of rod photoreceptor cells and, therefore, are useM for the tberapoitic treatment of retinal disorders or injuries 
including, for example, treating sight loss in mammals due to retinitis pigmentosum, AMD, etc. 

20 Sprague Dawley rat pups at 7 day postnatal (mixed popvdation: glia and retinal neuronal cell types) 

are killed by decapitation following CO2 anesthesis and the eyes are removed under sterile conditions. The 
neural retina is dissected away form the pigment epithelium and other ocular tissue and then dissociated into 
a single cell suspension usmg 0.25% trypsin in Ca^^, Mg^'*'-free PBS. The retinas are incubated at 37*C for 
7-10 minutes after which the trypsin is inactivated by addmg 1 ml soybean trypsm inhibitor. The cells are 

25 plated at 100,000 cells per well m 96 well plates in DMEM/F12 supplemented with Nj. Cells for all 
experiments are grown at 37'*C in a water saturated atmosphere of 5% CO2. After 2-3 days in culture, cells 
are fixed using 4 % paraformaldehyde, and then stained using CellTracker Green CMFDA. Rho 4D2 (ascites 
or IgG 1:100), a monoclonal antibody directed towards the visual pigment rhodopsin is used to detect rod 
photoreceptor cells by indirect immunofluorescence. The results are calculated as % survival: total number 

30 of calcein - rhodopsin positive cells at 2-3 days in culture, divided by total number of rhodopsin positive 
cells at time 2-3 days in culture. The total cells (fluorescent) are quantified at 20x objective magnification 
using a CCD camera and NIH image software for Macintosh. Fields in the well are chosen at random. 
The following polypeptides tested positive in this assay: PRO350. 

35 EXAMPLE 56 : Skin Vascular Permeability Assay (Assav 64) 

This assay shows that certain polypeptides of the invention stimulate an immune response and induce 
inflammation by inducing mononuclear cell, eosinophil and PMN infiltration at the site of injection of the 
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animal. C!ompounds which stimulate an immune response are useful therapeutically where stimulation of an 
immune response is beneficial. This skin vascular permeability assay is conducted as follows. Hairless guinea 
pigs weighing 350 grams or more are anesthetized with ketamine (75-80 mg/Kg) and 5 mg/Kg xylazine 
intramuscularly (IM). A sample of purified polypeptide of the invention or a conditioned media test sample 
is injected intradermally onto the backs of the test animals with 100 fi\ per injection site. It is possible to have 
5 about 10-30, preferably about 16-24. injection sites per animal. One fil of Evans blue dye (1 % in physiologic 
buffered saline) is injected intracardially. Blemishes at the injection sites are then measured (mm diameter) 
at 1 hr and 6 hr post injection. Animals were sacrificed at 6 hrs after injection. Each skin injection site is 
biopsied and fixed in formalin. The skins are Chen prepared for histopathologic evaluation. Each site is 
evaluated for inflammatory cell infiltration into the skin. Sites with visible inflanunatoiy cell inflammation are 
10 scored as positive. Inflammatory cells may be neutrophilic, eosinophilic, monocytic or lymphocytic. At least 
a minimal perivascular infiltrate at the injection site is scored as positve, no infiltrate at the site of injection is 
scored as negative. 

The following polypeptide tested positive in this assay: PRO301 . 

15 EXAMPLE 57 : Induction of Endothelial Cell Apoptosis (Assav 73) 

The ability of PRO polypeptides to induce apoptosis in endodielial cells was tested in human venous 
umbilical vein endothelial cells (HUVEC, Cell Systems), A positive test in the assay is indicative of the 
usefulness of the polypeptide in therapeutically treating tumors as well as vascular disorders where inducing 
apoptosis of endothelial cells would be beneficial. 

20 The cells were plated on 96-well microtiter plates (Amersham Life Science, cytostar-T scintillating 

microplate, RPNQ160, sterile, tissue-culture treated, individually wrapped), in 10% serum (CSG-medium, Cell 
Systems), at a density of 2 x 10* cells per well in a total volume of 100 m1- On day 2, test sanqiles contaimng 
the PRO polypeptide were added in trq)licate at dilutions of 1 % , 0.33 % and 0. 1 i % . Wells without cells were 
used as a blank and wells with cells only were used as a negative control. As a positive control 1:3 serial 

25 dilutions of 50 fA of a 3x stock of staurosporine were used. The ability of the PRO polypeptide to induce 
apoptosis was determined by processing of the 96 well plates for detection of Annexin V, a member of the 
calcium and phospholipid binding proteins, to detect apoptosis. 

0.2 ml Annexin V - Biotin stock solution (100 fxg/M) was diluted in 4.6 ml 2 x Ca^* binding buffer 
and2.5% BSA (1:25 dilution). 50^1 of the diluted Annexin V- Biotin solution wasMded to each well (except 

30 controls) to a final concentration of 1 .0 A'g/mL The samples were incubated for 10-1 S minutes with Annexin- 
Biotinpriortodirectadditionof "S-Streptavidin, ^S-Streptavidin was diluted in2xCa^* Binding buffer, 2.5% 
BSA and was added to all wells at a final concentration of 3 x 10* cpm/wdl. The plates were then sealed, 
centrifuged at 1000 rpm for 15 minutes and placed on orbital shaker for 2 hours. Hie analysis was performed 
on a 1450 Microbeta Trilux (Wallac). Percent above background represents the percentage amount of counts 

35 per minute above the negative controls. Percents greater than or equal to 30% above background are 
considered positive. 

The following PRO polypeptides tested positive in this assay: PRO301. 
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EXAMPLE 58 : Induction of c-fos m Cortical Neurons (Assay 83) 

This assay is designed to determine whether PRO polypeptides show the ability to induce c-fos in 
cortical neurons, PRO polypeptides testing positive in this assay would be expected to be useful for the 
therapeutic treatment of nervous system disorders and injuries where neuronal proliferation would be 
beneficial. 

5 Cortical neurons are dissociated and plated in growth medium at 10.000 cells per well in 96 well 

plates. After aproximately 2 cellular divisions* the cells are treated for 30 minutes with the PRO polypeptide 
or nothing (negative control). The cells are dien fixed for 5 minutes with cold methanol and stained with an 
antibody directed against phosphorylated CREB, mRNA levels are then calculated using chemiluminescence. 
A positive in die assay is any factor that results in at least a 2-fold increase in c-fos message as compared to 
10 the negative controls. 

The following PRO polypeptides tested positive in this assay: PR0288. 

EXAMPLE 59 : Induction of Pancreatic B>Cell Precursor Differentiation (Assay 89) 

This assay shows that certain polypeptides of the invention act to induce differentiation of pancreatic 

15 p-cell precursor cells into mature pancreatic P-ceils and, therefore, are useful for treating various insulin 
deficient states in mammals, mcluding diabetes mellitus. The assay is performed as follows. The assay uses 
a primary culture of mouse fetal pancreatic cells and the primary readout is an alteration in die e3q)ression of 
markers that represent either p-cell precursors or mature P-cells. Marker eiq>ression is measured by real time 
quantitative PGR (RTQ-PCR); wherein die marker being evaluated is insulin. 

20 The pancreata are dissected from E14 embryos (GDI mice). The pancreata are dien digested widi 

coUagenase/dispase in F12/DMEM at 3TC for 40 to 60 mmutes (collagenase/dispase, 1 .37 mg/ml, Boehringer 
Mannheim, #10971 13). TTie digestion is dien n^tralized widi an equal volume of 5% BSA and die cells are 
washed once with RPMI1640. At day 1 , die cells are seeded into 12-well tissue culture plates (pre-coated with 
laminin, 20Mg/mI in PBS, Boehringer Mannheim, #124317). Cells from pancreata from 1-2 embryos are 

25 distributed per well. The culture medium for this primary cuture is 14F/1640, At day 2, die media is removed 
and die attached cells washed widi RPMI/1640, Two mis of minimal media are added in addition to the protein 
to be tested. At day 4 , die media is removed and RNA prepared from die cells and marker expression analyzed 
by real time quantitative RT-PCR, A protein is considered to be active in the assay if it increases the expression 
of die relevant p-cell marker as compared to untreated controls. a? 

30 14F/1640 is RPMI1640 (Gibco) plus die foUowing: 
group A 1:1000 
group B 1:1000 

recombinant human insulin 10 ^g/ml 
Aprotinin (SOfig/ml) 1:2000 (Boehringer manheim #981532) 
35 Bovine pituitary extract (BPE) 60/ig/ml 

Gentamycin 100 ng/ml 
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Groi^ A : (in IQml PBS) 

Transferrin, lOOmg (Sigma T2252) 

Epidermal Growth Factor, 100/xg (BRL 100004) 

Triiodothyronine, lO/il of 5x10^ M (Sigma T5516) 

Ethanolamine, lOO/xl of 10"^ M (Sigma E0135) 
5 Phosphoethalamine, lOO/il of 10"* M (Sigma P0503) 

Selenium, 4fi\ of 10 ' M (Aesar #12574) 
Group C : (in 10ml 100% ethanol) 

Hydrocortisone, lid of 5X10'* M (Sigma #H0135) 

Progesterone. 100^1 of IXIO"' M (Sigma iSfP6l49) 
10 Forskolin, SOOid of 20mM (Calbiochem #344270) 

Minimal media: 

RPMI 1640 plus transferrin (10 iig/mi), insulin (1 ^tg/ml), gentamycin (100 ng/ml), aprotinin (50 
fig/ml) and BPE (IS Mg/ml). 
Defmed media: 

15 RPMI 1640 plus transferrin (10 fig/ml), insulin (1 ftg/ml). gentamycin (100 ng/ml) and aprotinin (50 

/*g/ml). 

The following polypeptides were positive in this assay: PR01361, PRO1308. PRO1600 and 
PR04356. 

20 EXAMPLE 60 : Ptericvte c-Fos Induction (Assay 93^ 

This assay shows that certain polypeptides of the invention act to induce the expression of c-fos in 
pericyte cells and, therefore, are useful not only as diagnostic markers for particular types of pericyte- 
associated tumors but also for giving rise to antagonists which would be expected to be useful for ttie 
therapeutic treatment of pericyte-associated tumors. Induction of c-fos expression in pericytes is also indicative 

25 of the induction of angiogenesis and, as such, PRO polypeptides capable of inducing the expression of c-fos 
would be expected to be useful for the treatment of conditions where induced angiogenesis would be beneficial 
including, for example, wound healing, and the like. Specifically, on day 1 , pericytes are received from VEC 
Technologies and all but 5 ml of media is removed from flask. On day 2, the pericytes are trypsinized, 
washed, spun and then plated onto 96 well plates. On day 7, Ae media is removed and the pericytes are 

30 treated with 100 /d of PRO polypeptide test samples and controls (positive control = DMB+5% serum +/- 
PDGF at 500 ng/mi; negative control = protein 32). Replicates are averaged and SD/CV are d^ermined. 
Fold increase over Protein 32 (buffer control) value indicated by chemiluminescence units (RLU) luminometer 
reading verses frequency is plotted on a histogram. Two-fold above Protein 32 value is considered positive for 
the assay. ASY Matrix: Growth media = low glucose DMEM = 20% FBS + IX pen strep + IX fungizone. 

35 Assay Media low glucose DMEM +5% FBS. 

The following polypeptides tested positive ih tiiis assay: PR0444 and PRQ217. 
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EXAMPLE 61 : Detection of Polypeptides That Affec t Glucose or FFA Uptake in Skeleml Muscle (Ass^y 106) 
This assay is designed to determine whether PRO polypeptides show the ability to affect glucose or 
FFA uptake by skeletal muscle cells. PRO polypeptides testing positive in this assay would be expected to be 
useful for the therapeutic treatment of disorders where either the stimulation or inhibition of glucose uptake 
by skeletal muscle would be beneficial including, for example, diabetes or hyper- or hypo-insulinemia, 

5 In a 96 well format, PRO polypeptides to be assayed are added to primary rat differentiated skeletal 

muscle, and allowed to incubate overnight. Then fresh media with the PRO polypeptide and +/- insulin are 
added to the wells. The sample media is then monitored to determine glucose and FFA uptake by the skeletal 
muscle cells. The insulin will stimulate glucose and FFA uptake by the skeletal muscle, and insulin in media 
without the PRO polypeptide is used as a positive control, and a limit for scoring. As the PRO polypqitide 

10 being tested may either stimulate or inhibit glucose and FFA uptake, results are scored as positive in the assay 
if greater than 1.5 times or less than 0.5 times the insulin control. 

The following PRO polypeptides tested positive as either stimulators or inhibitors of glucose and/or 
FFA uptake in this assay: PR0196, PR0183, PR0185, PR0215, PR0288, PR01361, PRO1600. PR04999, 
PRO7170, PR0533 and PR0187. 

15 

EXAMPLE 62 : Fetal Hemoglobin Induction in an Erythroblastic C ell Line (Assay 107) 

This assay is useful for screening PRO polypeptides for the ability to induce the switch from adult 
hemoglobm to fetal hemoglobin in an erythroblastic cell line. Molecules testing positive in this assay are 
expGcted to be useful for therj^tically treating various mammalian hemoglobin-associated disorders sudi as 

20 the various thalassemias. The assay is performed as follows. Erytooblastic cells are plated in standard giowdi 
medium at 1000 cells/well in a 96 well format, PRO polypeptides are added to the growth medium at a 
concentration of 0.2% or 2% and the cells are incubated for 5 days at 3TC, As a positive control, cells are 
treated with lOOfiM hemin and as a negative control, the cells are untreated. After 5 days, cell lysates are 
prepared and analyzed for the expression of gamma globin (a fetal marker). A positive in the assay is a gamma 

25 globin level at least 2-fold above the negative control. 

The following polypeptides tested positive in this assay: PR01419. 

EXAMPLE 63 : Chondrocyte Re-d ifferenriarion Assay (Assay UP) 

This assay shows that certain polypeptides of the invention act to induce ledifferehtiation of 

30 chondrocytes, therefore, are expected to be useful for the treatmrat of various bone and/or cartilage disorders 
such as, for example, sports injuries and arthritis. The assay is performed as follows. Porcine chondrocytes 
are isolated by overnight collagenase digestion of articulary cartilage of metacarpophalangeal joints of 4-6 
mondi old female pigs. The isolated cells are then seeded at 25,000 cells/cm' in Ham F-12 containing 10% 
FBS and 4 /*g/ml gentamycin. The culture media is changed every tiurd day and the cells are then seeded in 

35 96 well plates at 5,000 cells/well in lOOfd of the same media without serum and 100 ii\ of die test PRO 
polypeptide, 5 nM stauiosporin (positive control) or medium alone (negative control) is added to give a final 
volume of 200 fO/weU. After 5 days of incubation at 37*C a picture of each well is taken and die 
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differentiation state of the chondrocytes is determined. A positive result in the assay occurs when the 
redifferentiationof the chondrocytes is determined to be more similar to the positive control than the negative 
control. 

The following polypeptide tested positive in this assay: PR0215, PR0353, PR0365, PR01272, 
PRO301 and PR0337. 

5 

EXAMPLE 64 : Chondrocyte Proliferat ion Assav (Assay 1 1 1) 

This assay is designed to determine whedier PRO polypeptides of the present invention show the 
ability to induce the proliferation and/or redifferentiation of chondrocytes in culture. PRO polypeptides testing 
positive in this assay would be expected to be useful for the therapeutic treatment of various bone and/or 

10 cartilage disorders such as, for example, sports injuries and arthritis. 

Porcine chondrocytes are isolated by overnight collagenase digestion of articular cartilage of the 
metacarpophalangeal joint of 4-6 month old female pigs. The isolated cells are then seeded at 25 .000 cells/cm^ 
in Ham F-12 containing 10% FBS and 4 ptg/ml gentamycin. The culture media is changed every third day and 
the cells are reseeded to 25,000 cells/cm^ every five days. On day 12, the cells are seeded in 96 weU plates 

15 at 5,000 cells/well in lOO/zl of the same media without serum and 100 f*! of either serum-free medium (negative 
control), staurosporin (final concentration of 5 nM; positive control) or the test PRO polypeptide are added 
to give a final volume of 200 /il/well. After 5 days at 37'<:, 20 /a1 of Alamar blue is added to each well and 
the plates are incubated for an additional 3 hours at 3TC. The fluorescence is then measured in each well 
(Ex:S30 nm; Em: 590 nm). The fluorescence of a plate containing 200 id of the serum-free medium is 

20 measured to obtain the bacl^und. A positive result in the assay is obtained wh«i the fluorescence of the 
PRO polypeptide treated ssjapie is more like that of the positive control tiian the negative control. 

The foUowingPROpolypeptides tested positive in tfiis assay: PR0215, PR0217, PR0248, PR01361, 
PROM 19, PR0533 and PR0265. 

25 EXAMPLE 65 : Mouse Meseneial Cell Inhibition Assav (Assav 1 14) 

This assay is designed to determine \^4iether PRO polypeptides of the present invention show the 
ability to inhibit the proliferation of mouse mesengial cells in culture. PRO polyp^tides testing positive in 
diis assay would be expected to be useful for the therapeutic treatment of such diseases or conditions v/Ja&re 
j0f inhibition of mesengial cell proliferation would be beneficial sudi as. for example, cystic renal dysplasia, 

30 polycystic kidney disease, or other kidney disease assoiciated with abnormal mesoigial cell proliferation, renal 
tumors, and the like. 

On day 1, mouse mesengial cells are plated on a 96 well plate in growdi medium (a 3:1 mixture of 
Dulbecco's modified Eagle's medium and Ham's F12 medium, 95%; fetal bovine serum, 5%; supplemented 
with 14mM HEPES) and fiien are allowed to grow overnight. On day 2. the PRO polypeptide is diluted at 2 
35 different concentrations (1 %, 0. 1 %) in senmi-fi«e medhmi and is added to *e cells. The negative control is 
growtti medhim without added PRO polypeptide. After the cells are allowed to incubate for 48 hours, 20 fd 
of the Cell Titer 96 Aqueous one solution reagent (Promega) is added to each well and the colormetric reaction 
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is allowed to proceed for 2 hours. The absorbance (OD) is then measured at 490 nm. A positive in the assay 
is an absorbance reading which is at least 10% above the negative control. 

The following PRO polypeptides tested positive in this assay: PR01318. 

EXAMPLE 66 : Induction of Pancreatic P-Cell Precursor Proliferat ion (Assav 117) 
5 This assay shows that certain polypeptides of die invention act to induce an increase in the number 

of pancreatic P-cell precursor ceils and, therefore, are useful for treating various insulin deficient states in 
mammals, including diabetes mellitus. The assay is performed as follows. The assay uses a primary culture 
of mouse fetal pancreatic cells and the primary readout is an alteration in the expression of markers that 
represent either p^U precursors or mature P-cells, Marker expression is measured by real time quantitative 

10 PGR (RTQ-PCR); wherein the marker being evaluated is a transcription factor called Pdxl . 

The pancieata are dissected from E14 embryos (GDI mice). The pancreata are then digested with 
collagenase/dispaseinF12/DMEMat37'Cfor40to60niinutes(collagenase/dispase. 1.37mg/ml, Boehringer 
Mannheim, #10971 13). The digestion is then neutralized with an equal volume of 5% BSA and the cells are 
washed once with RPMl 1640, At day 1 . the cells are seeded into 12-well tissue culture plates (pre-coated with 

15 laminin, 20Mg/ml in PBS. Boehringer Mannheim, #124317). CeUs from pancreata from 1-2 embryos are 
distributed per well. The culture medium for this primary cuture is 14F/1640. At day 2, the media is removed 
and the attached cells washed with RPMI/1640. Two mis of minimal media are added in addition to the protein 
to be tested. At day 4, the media is removed and RNA prepared from the cells and marker expression analyzed 
by real time quantitative RT-PCR; A protein is considered to be active in the assay if it increases the expression 

20 of the relevant P-cetl marker as compared to untreated controls. 
14F/1640 is RPMI1640 (Gibco) plus the following: 
group A 1:1000 
group B 1:1000 

recombinant human insulin 10 /ig/ml 
25 Aprotinin (50/Ag/ml) 1 :2000 (Boehringer manheim #981532) 

Bovine pituitary extract (BPE) 60/ig/inl 

Gentamycin 100 ng/ml 
Group A : (in 10ml PBS) 

Transferrin. lOOmg (Sigma T2252) 
30 Epidermal Growth Factor, lOO^g (BRL 100004) 

Triiodothyronine, IOmI of 5x10* M (Sigma T5516) 

Ethanolamine, lOO/il of 10"* M (Sigma E0135) 

Phosphoethalamine, 100^1 of IQr^ M (Sigma P0503) 

Selenium, 4id of 10' M (Aesar #12574) 
35 Group C : (in 10ml 100% etibanol) 

Hydrocortisone. 2^1 of 5X10-^ M (Sigma #H0135) 

Progesterone, lOO/d of IXIO"^ M (Sigma #P6149) 
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Forskolin. SQOfd of 20niM (Calbiochem #344270) 
Minimal media: 

RPMI 1640 plus transferrin (10 figind), insulin (1 Mg/«U). gentamycin (100 ng/ml). aprotinin (50 
/ig/ml) and BPE (15 fAg/ml). 
Defined media: 

RPMI 1640 plus transferrin (10 fig/ml), insulin (1 /xg/ml). gentamycin (100 ng/ml) and aprotinin (50 

Mg/ml). 

The following polypeptides tested positive in this assay: PR0183, PR0185, PR0288. 

EXAMPLE 67 : In Vitro Andtumor Assay (Assay 161) 

The antiproliferative activity of various PRO polypeptides was determined in the investigational, 
disease-oriented in vitro anti-cancer drug discovery assay of the National Cancer Institute (NCI), using a 
sulforhodamine B (SRB) dye binding assay essentially as described by Skehan et al., J. Natl. Cancer Iim. 
82:1 107-1 1 12 (1990). The 60 tumor cell lines employed in this study ("die NCI panel"), as well as conditions 
for their maintenance and culture in vitro have been described by Monks et al,, J. Natl. Cancer Inst. 83:757- 
766 (1991). The purpose of this screen is to initially evaluate the cytotoxic and/or cytostatic activity of die test 
compounds against different types of tumors (Monks et al. , sipra; Boyd, Cancer; princ, fy^c^, Onco^. Update 
3(10):M2 [1989]). 

Cells from approximately 60 human tumor cell lines were harvested widi trypsin/EDTA (Gibco), 
washed once, resuspended in IMEM and their viability was determined. The ceU suspensions were added by 
pipet (100 (iL volume) into separate 96-well microtiter plates. The cell density for the 6-day incubation was 
less than for the 2-day incubation to prevent overgrowdi. Inoculates were allowed a preincubation period of 
24 hours at 37*'C for stabilization. Dilutions at twice the intended test concentration were added at time zero 
in 100 aliquots to the microtiter plate wells (1 :2 dilution). Test compounds were evaluated at five halMog 
dilutions (1000 to 100,000-fold). Incubations took place for two days and six days in a 5% COj atmosphere 
and 100% humidity. 

After incubation, the medium was removed and the cells were fixed in 0.1 ml of 10% trichloroacetic 
acid at 40*'C. The plates were rinsed five times widi deionized water, dried, stained for 30 minutes with 0. 1 
ml of 0.4% sulforhodamine B dye (Sigma) dissolved in 1 % acetic acid, rinsed four times with 1 % acetic acid 
to remove unbound dye, dried, and the stain was extracted for five minutes with 0. 1 ml of 10 mM Tris base 
[tris(hydroxymediyl)aminomethane], pH 10.5. The absorbance (OD) of sulforhodamine B at 492 nm was 
measured using a conq)uter-interfaced, 96-well microtiter plate reader. 

A test sample is considered positive if it shows at least 50% growth inhibitory effect at one or more 
concentrations. The positive results are shown in the following Table 7. 
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lablgj 



Comoound 


Tumor Type 


Designation 


PRO301 


NSCL 


NC1-H322M 


PRO301 


Leukemia 


MOLT-4; oR 


PRO301 


NSCL 




PRO301 


NSCL 


NCI-H23; NCl-4oO; Nd-H22o 


PRO301 


Colon 


COLO 205; Hcc-zyy©; 


PRO301 


Colon 


HCT-15; KM12; HT29; 


PRO301 


Colon 


HCT-116 


PRO301 


CNS 


SF-268; SF-295; SNB-19 


PRO301 


Melanoma 


MALME-3M; SK-MEL-2; 


PRO301 


Melanoma 


SK- MEL-5 ; UACC-257 


PRO301 


Melanoma 


UACC-62 


PRO301 


Ovarian 


IGROVl; OVCAR-4 


PRO301 


Ovarian 


OVCAR-5 


PRO301 


Ovarian 


OVCAR-8; SKOOV-3 


PRO301 


Renal 


ACHN;CAKI-1; TK-10; UO-31 


PRO301 


Prostate 


PC-3; DU445 


PRO301 


Breast 


NCI/ADR-RES; HS 578T 


PRO301 


Breast 


MDA-MB-435;MDA-N; T-47D 


PRO301 


Melanoma 


M14 


PRO301 


Leukemia 


CCRF-CEM;HL-60(TB); K-S62 


PRO301 


Leukemia 


RPMI-8226 


PRO301 


Melanoma 


LOX IMVI 


PRO301 


Renal 


786-0; SN12C 


PRO301 


Breast 


MCF7; MDA-MB-231/ATCC 


PRO301 


Breast 


BT-549 


PRO301 


NSCL 


HOP-62 


PRO301 


CNS 


SF-539 


PRO301 


Ovarian 


OVCAR-3 



The results of these assays demonstrate ttiat the positive testing PRO polypeptides are useful for 
inhibiting neoplastic growth in a number of different tumor cell types and may be used therapeutically therefor. 
Antibodies against these PRO polypeptides are useful for afRnity purification of these useful polypeptides. 
Nucleic acids encoding these PRO polypeptides are usefU for the recombinant preparation of diese 
polypeptides. 

EXAMPLE 68: Gene Amplification in Tumors 

This example shows that certain PRO polypeptide-encoding genes are amplified in the genome of 
" certain human lung, colon and/or breast cancers and/or cell lines. Amplification is associated witii 
overexpression of the gene product, indicating that the polypeptides are useful targets for therapeutic 
intervention in certain cancers such as colon, lung, breast and other cancers and diagnostic determination of 
the presence of diose cancers. Therapeutic agents may take the form of antagonists of die PRO polypeptide, 
for example, murine-human chimeric, humanized or human antibodies against a PRO polypq)tide. 

The starting material for the screen was genomic DNA isolated fix)m a variety cancers. The DNA 
is quantitated precisely, ^.g.* fluorometncally . As a negative control, DNA was isolated from the cells of ten 
normal healthy individuals which was pooled and used as assay controls for die gene copy in healthy 
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individuals (not shown). The 5' nuclease assay (for example. TaqMan™) and real-time quantitative PGR (for 
example. ABI Prizm 7700 Sequence Detection System™ (Perkin Ehner, Applied Biosystems Division. Foster 
City. CA)), wrere used to find genes potentially amplified in certain cancers. The results were used to 
determine whether the DNA encoding the PRO polypeptide is over-represented in any of the primary lung or 
colon cancers or cancer cell lines or breast cancer cell lines that were screened. The primary lung cancers 
were obtained firom individuals with tumors of the type and stage as indicated in Table 8. An exphuiation of 
the abbreviations used for the designation of the primary tumors listed in Table 8 and the primary ttmiors and 
cell lines referred to throughout this example are given below. 

The results of the TaqMan™ are reported in delta (A) Q units. One unit corresponds to 1 PCR cycle 
or approximately a 2-fold amplification reUtive to normal, two units correspowb to 4-fold, 3 units to S-fold 
anq>liflcaticn and so on. Quantitation was obtained using primers and a TaqMan™ fluorescent probe derived 
from die PRO polypeptide-encodii^ gene. Regions of the PRO polypeptide-encoding gene vi*ich are most 
likely to contain unique nucleic acid sequences and which are least likely to have spliced out introns are 
prefbrred for the primer and probe derivation, e.g., 3'-untranslated regions. The sequences for die primers 
and probes (forwaitl. reverse and probe) used for die PRO polypeptide gene ampUfication analysis were as 
follows: 

PROS33 fl)NA49435-1219) 

forwanl: 5'-GGGACGTGCTTCTACAAGAACAG-3' (SEQ ID NO: 140) 

reverse: 5 -CAGGCTTACAATGTrATGATCAGACA-3' (SEQ ID N0:141) 

probe: 5 -TATTCAGAGTrTTCCATrGGCAOTGCCAOTT-S* (SEQ ID NO:142) 

Pi^ni87mNA17864-llSS) 

forward: 5'-GGCCTTCCAGACAACCGT-3' (SEQ ID NO:143) 

reverse: 5'-CAGACTGAGGGA(3ATCCGAOA-3' (SEQ ID NO:144) 

probe: 5'-GCAGATTTTGAGOACAGCCACCTCCA.3' (SEQ ID NO: 145) 

forward!: 5'-CATCAAGC0CCTCTACX:A-3' (SEQ ID NO: 146) 

reverse!: 5'-CACAAACTCGAACTGCTTCTG-3' (SEQ ID NO: 147) 

piobe2: 5'-CAGCTGCCCTTCCCCAACCA-3' (SEQ ID NO: 148) 

PR0246 (DNA35639-1172) 

forward: 5 -GGCAGAGACTTCCAGTCACTGA-S' (SEQ ID NO:149) 

reverse: 5 -GCCAAGGGTGGTGTTAGATAGG-3' (SEQ ID NO: 150) 

probe:5-CAGGCCCCCTTGATCTGTACCCCA-3' (SEQID NO:151) 

The 5' nuclease assay reaction is a fluorescent PCR-based tedmique whi«* makes use of flie 5" 
exonuclease activity of Taq DNA polymerase «izyme to monitor anq)lification in real time. Two 
oligonucleotide primers (forward [.f] and reverse [.rj) are used to generate an amplicon typical of a PCR 
reaction. A third oligonucleotide, or probe (.p), is designed to detect nucleotide sequence located between the 
two PCR primers. The probe is non-extendible by Taq DNA polymerase enzyme, and is labeled widi a 
rsporter fluorescent dye and a quendiw fluorescent ^e. Any laser-induced emission from the reporter dye 
is quenched by die quenching dye \i*ai tiie two dyes are located close together as tiiey ate on the probe. 
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During the amplification reaction, the Taq DNA polymerase enzyme cleaves the probe in a template-dependent 
manner. The resultant probe fragments disassociate in solution, and signal from the released reporter dye is 
free from the quenching effect of the second fluorophore. One molecule of reporter dye is liberated for each 
new molecule synthesized, and detection of the unquenched reporter dye provides the basis for quantitative 
interpretation of the data. 

The 5' nuclease procedure is run on a real-time quantitative PGR device such as the ABI Prism 
7700TM Sequence Detection. The system consists of a thermocycler, laser, charge-coupled device (CCD) 
camera and computer. The system amplifies samples in a 96-weU format on a diermocycler. During 
amplification, laser-induced fluorescent signal is collected in real-time through fiber optics cables for all 96 
wells, and detected at the CCD. The system includes software for running the instrument and for analyzing 
the data. 

5' Nuclease assay data are initially expressed as Ct, or the threshold cycle. This is defined as the 
cycle at which the reporter signal accumulates above the background level of fluorescence. The AQ values 
are used as quantitative measurement of ^e relative number of starting copies of a particular target sequence 
in a nucleic acid sample when comparing cancer DNA results to normal himian DNA results. 

Table 8 describes the stage, T stage and N stage of various primary tumors which were used to screen 
the PRO polypeptide compounds of the invention. 
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Table 8 

Primary Lung and Colon Tumor Profiles 





PrifYiarv Xiimnr 5kt2i0e 


Stage 


Other Stage Dukes Stage T Stage N Sta 
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IIA 






XI 


Nl 


< 
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IIB 






T3 
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Human lung tumor AdenoCa (SRCC726) [LT2] 


IB 






T2 
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Human lung tumor AdenoCa (SRCC727) [LT3] 


[IIA 






Tl 
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Human lung tumor AdenoCa (SRCC728) [LT4] 
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T2 


NO 




Human lung tumor SqCCa (SRCC729) [LT6] 
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NO 


in 

iU 


Human lung tumor Aden/SqCCa (SRCC730) [LT7] 


lA 






Tl 


NO 




Human lung tumor AdenoCa (SRCC731) ILT9] 


IB 






LA 


NO 




Human lung tumor SqCCa (SRCC732) [LTIO] 


IIB 






T9 






Human lung tumor SqCCa (SRCC733) [LTll] 


IIA 






Tl 
1 1 


Nl 




Human lung tumor AdenoCa (SRCC734) [LT12] 


IV 








MO 


ID 


Human lung tumor AdenoSqCCa (SRCC735)[LT13]IB 








MO 




Human lung tumor SqCCa (SRCC736) [LT15] 


IB 








INU 




Human lung tumor SqCCa (SRCC737) [LT16] 


IB 






TO 


MO 
INU 




Human lung tumor SqCCa (SRCC738) [LT17] 


IIB 






IZ 


Ml 
IN 1 




Human lung tumor SqCCa (SRCC739) [LT18] 


IB 






TO 
IZ 


MH 
iNU 




Human lung tumor SqCCa (SRCC740) [LT191 


IB 






IZ 


MA 




Human lung tumor LCCa (SRCC741) [LT21] 


IIB 






13 


INI 




Human lung AdenoCa (SRCC81 1) [LT22] 


lA 






Tl 
1 1 
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Human colon AdenoCa (SRCC742) [CT2] 


Ml 


D 




pl4 NU 


MA 
INU 




Human colon AdaioCa (SRCC743) [CT3] 






B 


pi J 


25 


Human colon AdenoCa (SRCC744) [CTS] 






T> 

D 


la 


MA 
INU 




Human colon AdenoCa (SRCC745) [CTIO] 






A 


pT2 


MA 

INU 




Human colon AdenoCa (SRCC746) [CT12] 




MO, RI 


n 
D 


u 


MA 
INU 




Human colon AdenoCa (SRCC747) ICT14] 




pMO, RO 


B 


pT3 


nMA 

pfNU 




Human colon AdenoCa (SRCC748) [CTi5] 




Ml, 


u 


T± 


\^0 




Human colon AdenoCa (SRCC749) [CTlfl 




pMO 


B 


pT3 


pNO 




Human colon AdenoCa (SRCC750) [CT17] 






CI 


pT3 


pNl 




Human colon AdenoCa (SRCC751) [CTl] 




MO, Rl 


B 


pT3 


NO 




Human colon AdenoCa (SRCC752) [CT4] 






B 


pT3 


MO 




Human colon AdenoCa (SRCC7S3) [CTS] 




G2 


CI 


pT3 


pNO 


35 


Human colon AdenoCa (SRCC7S4) [CT6] 




pMO, RO 


B 


pT3 


pNO 




Human colon AdenoCa (SRCC755) [CT7] 




Gl 


A 


pT2 


pNO 




Human colon AdenoCa (SRCC756) [CT9] 




G3 


D 


pT4 


pN2 




Human colon AdenoCa (SRCC757) [CTl 1] 






B 


T3 


NO 




Human colon AdenoCa (SRCC758) [CT18] 




MO,RO 


B 


pT3 


pNO 



40 



PI^IA Prepmtf9^: 

DN A was prepared from cultured cell lines, primary tumors, normal human blood. The isolation was 
performed using purification kit, buffer set and protease and all from Quiagen, according to the manufacturer's 
instructions and die description below. 
45 Cell culture lysis: 

Cells were washed and trypsinized at a concentration of 7.5 x 10* per tip and pelleted by centrifiiging 
at 1000 rpm for 5 minutes at 4X:, followed by washing again with 1/2 volume of PBS recentrifugation. The 
pellets were washed a third time, the suspended ceUs collected and washed 2x with PBS. The cells were then 
suspended into 10 ml PBS. Buffer CI was equilibrated at 4X3. (Jagen protease #19155 was diluted into 6.25 
SO ml cold ddHzO to a final concentration of 20 mg/ml and equilibrated at 4<C 10 ml of G2 Buffer was prepared 
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by diluting Qiagen RNAse A stock (100 mg/ml) to a final concentration of 200 //g/ml. 

Buffer CI (10 ml, 4T:) and ddH20 (40 ml, 4^C) were then added to the 10 ml of cell suspension, 
mixed by inverting and incubated on ice for 10 minutes. The cell nuclei were pelleted by centriftiging in a 
Beckman swinging bucket rotor at 2500 rpm at 4^C for 15 minutes. The supernatant was discarded and the 
nuclei were suspended with a vortex into 2 ml Buffer CI (at 4^C) and 6 ml ddHjO, followed by a second 4*'C 
centrifligation at 2500 rpm for 15 minutes. The nuclei were then resuspended into the residual buffer using 
200 Ml per tiP- ^2 buffer (10 ml) was added to the suspended nuclei while gentle vortexing was ^plied. 
Upon completion of buffer addition, vigorous vortexing was applied for 30 seconds, Quiagen protease (200 
Ml, prepared as indicated above) was added and incubated at 50°C for 60 minutes. Tlie incubation and 
centrifugadon was repeated until the lysates were clear (e.^., incubating additional 30-60 minutes, pelleting 
at 3000 X g for 10 min.. 4°C). 

Solid human tumor sample preparation and fysis: 

Tumor samples were weighed and placed into 50 ml conical mbes and held on ice. Processing was 
limited to no more than 250 mg tissue per preparation (1 tip/preparation). The protease solution was freshly 
prepared by diluting into 6.25 ml cold ddHiO to a final concentration of 20 mg/ml and stored at 4°C, G2 
buffer (20 ml) was prepared by diluting DNAse A to a final concentration of 200 mg/ml (from 100 mg/ml 
stock). The tumor tissue was homogenated in 19 ml G2 buffer for 60 seconds using the large tip of the 
polytron in a laminar-flow TC hood in order to avoid inhalation of aerosols, and held at room temperature. 
Betwera samples, the polytron was cleaned by spinning at 2 x 30 seconds each in 2L ddHjO, followed by G2 
buffer (50 ml). If tissue was still present on die generatt>r tip, the apparatus was disassembled and cleaned. 

(Juiagen protease (prepared as indicated above, 1.0 ml) was added, followed by vortexing and 
incubation at 50°C for 3 hours. The incubation and centrifugadon was repeated until the lysates were clear 
(e.g., incubating additional 30-60 minutes, pelleting at 3000 x g for 10 min., 4*^:). 

Human blood preparation and lysis: 

Blood was drawn from healthy volunteers using standard infectious agent protocols and citrated into 
10 ml samples per tip. Quiagen protease was freshly prepared by dilution into 6.25 ml cold ddHzO to a final 
concentration of 20 mg/ml and stored at 4^. 02 buffer was prepared by diluting RNAse A to a final 
concentration of 200 ptg/M from 100 mg/ml stock. The blood (10 ml) was placed into a 50 ml conical tube 
and 10 ml CI buffer and 30 ml ddHjO Qyoth previously equilibrated to 4*0 were added, and the components 
mixed by inverting and held on ice for 10 minutes. The nuclei were pelleted witii a Beckman swinging bucket 
rotor at 2500 rpm, 4^ for 15 minutes and die supernatant discarded. Widi a vortex, die nuclei were 
suspended into 2 ml 01 bufffer (4*^:) and 6 ml ddHjO (4*<:) , Vortexing was repeated until die pellet was vdiite. 
The nuclei wer© dien suspwided into die residual buffer usii^ a 200 m1 tip. 02 buffer (10 ml) were added to 
die su^nded nuclei while gentiy vortexing, followed by vigorous vortexing for 30 seconds. Quiagen protease 
was added (200 m1) and incubated at 50^ for 60 minutes. The mcubation and centrifugadon was repeated until 
die lysates were dear (e.^., incubating additional 30-60 minutes, pelleting at 3000 x g for 10 min., 4*^). 
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Purification of cleared ly sates: 

(1) Isolation of genomic DNA : 

Genomic DNA was equilibrated (1 sample per maxi tip preparation) with 10 ml QBT buffer. QF 
eiution buffer was equilibrated at 5(K:. The samples were vortexed for 30 seconds, then loaded onto 
equilibrated tips and drained by gravity. The tips were washed with 2 x 15 ml QC buffer. The DNA was 
5 eluted into 30 ml silanized, autoclaved 30 ml Corex tubes with 15 ml QF buffer (50^). Isopropanol (10.5 
ml) was added to each sample, the tubes covered with parafin and mixed by repeated inversion until the DNA 
precipitated. Samples were pelleted by centrifogation in the SS-34 rotor at 15,000 rpm for 10 minutes at 
The pellet location was marked, the supernatant discarded, and 10 ml 70% ethanol (4*^) was added. Samples 
were pelleted again by centrifugation on the SS-34 rotor at 10,000 rpm for 10 minutes at 4*C. The pellet 
10 location was marked and die supernatant discarded. The tubes were then placed on their side in a drying rack 
and dried 10 minutes at 3T»C, taking care not to overdry the samples. 

After drying, the pellets were dissolved into 1.0 ml TE (pH 8.5) and placed at 50^C for 1-2 hours. 
Sanq)les were held overnight at 4'*C as dissolution continued. The DNA solution was then transferred to 1 .5 
ml tubes witti a 26 gauge needle on a tuberculin syringe. The transfer was repeated 5x in order to shear the 
15 DNA. Samples were then placed at SO^C for 1-2 hours. 

(2) Quantitation of genomic DNA and preparation for gene am plification assav: 

The DNA levels in each tube were quantified by standard Aj^o* Ajso spectrophotometry on a 1:20 
dilution (5 /zl DNA + 95 fA dmfi) using the 0.1 ml quartz cuvetls in Ae Beckman DU640 
spectrophotometer. Azco/Azw ratios were in the range of 1.8-1.9. Each DNA sanq)les was then dUuted further 

20 to approximately 200 ng/ml in TE (pH 8.5). If the original material was highly concentrated (about 700 
ng//il), the material was placed at 50°C for several hours until resuspended. 

Ruorometric DNA quantitation was then performed on the diluted material (20-600 ng/ml) using the 
manufacturer's guidelines as modified below. This was accomplished by allowing a Hoeffer Dy NA Quant 200 
fluorometer to warm-up for about 15 minutes. The Hoechst dye working solution (#H33258, 10 mU prepared 

25 within 12 hours of use) was dUuted into 100 ml 1 x TNE buffer. A 2 ml cuvette was fdled with the 
fluorometer solution, placed into the machine, and the machine was zeroed. pGEM 3Zf(+) (2 a^I, lot 
#360851026) was added to 2 ml of fluorometer solution and calibrated at 200 units. An additional 2 ^1 of 
pGEM 3Zf(+) DNA was then tested and the reading confirmed at 400 +/- 10 units. Each sample was then 
read at least in triplicate. When 3 samples were found to be within 10% of each other, their average was taken 

30 and this value was used as the quantification value. 

Tbe fluorometricly determined concentration was then used to dilute each sample to 10 ng//il in 
ddHjO. This was done simultaneously on all template san^iles for a single TaqMan plate assay, and with 
enough material to run 500-1000 assays. The san^iles were tested in triplicate with Taqman™ primers and 
probe bodi B-actin and GAPDH on a single plate with normal human DNA and no-template controls. The 

35 diluted samples were used provided that the CT value of normal human DNA subtracted from test DNA was 
+/- 1 Q. The dUuted, lot-qualified genomic DNA was stored in 1.0 ml aliquots at -80^. Aliquots which 
were subsequently to be used in the gene amplification assay were stored at 4*^. Each I ml aliquot is enough 
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for 8-9 plates or 64 tests. 

Gene amplification assay: 

The PRO polypeptide compounds of the invention were screened in the following primary tumors and 
the resulting ACt values greater than or equal to 1 .0 are reported in Table 9 below. 
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Table 9 

ACt values in lung and colon primary tumors and cell line models 

Primary Tumors PR0187 PR0533 PR0246 

or Cell Lines 



LT7 
LT13 

LT3 
LT12 

LT30 

LT21 

LT-la 

LTIO 

LTll 

LT15 

LT16 
LT17 

LT19 

CT2 

CT8 

CTIO 

CT14 

CTl 

CT5 



2.74 
2.98 
2.44 



2.70 
2.90 
2.27 

1.67 



3.75 
3.92 
3.49 

2.10 



4.05 
3.99 



3.56 

1.01 

1.81 

1.82 

1.24 
1.34 

2.96 
2.99 



1.04 



1.02 



1.09 



1.66 
1.32 

1.67 



1.63 
1.68 



1.06 

2.47 
1.74 



1.50 



1,07 

3.43 
1.41 

2.11 
1.56 



2.68 
1.69 

1.91 
1.68 
1.16 



1.33 
2.39 
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Table 9 (cont*) 

ACt values in lun^ an4 colon primary tumors and cell l ine models 



Primary Tumors 
or Cell Lines 



PR0187 



PR0533 



PR0246 



CT6 



1. 10 



CT7 



1.40 



CT9 



1.39 



1.09 



CTll 



2.22 



1.48 



2.26 



1.12 



Because amplification of the various DN As described above occurs in various cancerous tumors and 
tumor cell lines derived from various human tissues, these molecules likely play a significant role in tumor 
formation and/or grovrth. As a result, amplification and/or enhanced expression of these molecules can serve 
as a diagnostic for detecting the presence of tumor in an individual and antagonists {e.g. . antibodies) directed 
against the proteins encoded by the above described DN A molecules would be expected to have utility in cancer 
therapy. 

EXAMPLE 69 : Gene Expression in Bovin e Pericytes (Assay IPS) 

Tills assay is designed to identify gene expression patterns in pericytes induced by the hits in assay 
93 described above. Bovine pericytes are plated on 60mm culture dishes in growth media fori week. On day 
1, various PRO polypeptides are diluted (1 %) and incubated with the pericytes for 1. 4 and 24 hr. timepoints. 
TTie cells are harvested and the RNA isolated using TRI-Reagent following tiie included instructions. The 
RNA is then quantified by reading the 260/280 OD using a spectrophotometer. The gene expression analysis 
is done by TaqMan reactions using Perkin Elmer reagents and specially designed bovine probes and primers. 
Expression of the following genes is analyzed: GAPDH, beta-integrin, connective tissue growth factor 
(CTGF), ICAM-1 , monocyte chemoattractant protein-l (MCP-1), osteopontin. transforming growth foctor-beta 
(TGF-beta), TGF-beta receptor, tissue inhibitor of metalloproteinase (TIMP), tissue factor (TF), VEGF-a, 
thrombospondin. VEGF^p, angiopoeitin-2, and collagenase. Replicates are then averaged and tiie SD 
determined. The gene expression levels are tiien normalized to GAPDH. These are then normalized to the 
expression levels obtained with a protein (PIN32) which does not significantly induce gene egression in bovine 
pericytes when compared to untreated controls. Any PRO polypeptide that gives a gene expression level 2-fold 
or higher over the PIN32 control is considered a positive hit. 

The following PRO polypeptides tested positive in this assay: PR0217. 

EXAMPLE 70 : Cytokine Release Assav (Assay 120) 

This assay is designed to determine whether PRO polypqjtides of the present invention are capable 
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of inducing the release of cytokines from peripheral blood mononuclear cells (PBMCs). PRO polypeptides 
capable of inducing the release of cytokines from PBMCs are useful from the treatment of conditions which 
would benefit from enhanced cytokine release and will be readily evident to those of ordinary skill in the art. 
Specifically. 1x10^ cells/ml of peripheral blood mononuclear cells (PBMC) are culUired with 1% of a PRO 
polypeptide for 3 days in complete RPMI media. The supernatant is then harvested and tested for increased 
5 concentrations of various cytokines by ELISA as compared to a human IgG treated control. A positive in the 
assay is a 10-fold or greater increase in cytokine concentration in the PRO polypeptide treated sample as 
compared to die human IgG treated control. 

The following polypeptides tested positive in this assay: PRO9940. 

10 EXAMPLE 71 : Identification of PRO Polypeptides That Activate Peri cytes (Assay 125^ 

HiLS assay shows diat certain polypeptides of the invention act to activate proliferation of pericjrte cells 
and» therefore, are useful not only as diagnostic markers for particular types of pericyte-associated tumors but 
also for giving rise to antagonists which would be expected to be useful for the therapeutic treatment of 
pericyte-associated tumors. Activation of pericyte proliferation also correlates with the induction of 

15 angiogenesis and, as such, PRO polypeptides capable of inducing pericyte proliferation would be expected to 
be useful for the treatment of conditions where induced angiogenesis would be beneficial including, for 
example, wound healing, and the like. Specifically, on day 1 , pericytes are received from VEC Technologies, 
and all but 5 ml media is removed fh>m the flask. On day 2, the pericytes are trypsinized, washed, spun and 
plated on 96 well plates. On day 7, the media is removed and the pericytes are treated with 100 /d of either 

20 ttud specific PRO polypeptide or control treatments Q)ositiye control = DME+5% +/- PDGF @ SOOng/^il; 
negative control -PIN32, a poiyp^tide determined to have no significant effect on periqrte proliferation). 
C-fos and GAPDH gene expression levels are then determined and the replicates are averaged and the SD is 
determined. The c-fos values are normalized to GAPDH and the results are expressed as fold increase over 
PIN2. Anythmg providing at least a 2-foId or higher response as compared to the negative control is 

25 considered positive for the assay. 

The following polypeptides tested positive in this assay: PR0217. 

EXAMPLE 72 : Identification of Reccptor/Li^and hiteractions 

In this assay, various PRO polypeptides are tested for ability to bind to a panel of potential receptor 

30 or ligand molecules for the purpose of identifying reo^tor/ligand interactions. The identification of a ligand 
for a known receptor, a receptor for a known ligand or a novel receptor/Ugand pair is useful for a variety of 
indications including, for example, targeting bioactive molecules (linked to tiie ligand or receptor) to a cell 
known to express the receptor or ligand, use of the receptor or ligand as a reagent to detect the presence of the 
ligand or receptor in a oon^sition suspected of containing the same, wherein die composition may comprise 

35 cells suspected of expressing the ligand or receptor, modulating tfie growdi of or another biological or 
immunological activity of a cell known to express or respond to the receptor or ligand, modulating die immune 
response of cells or toward cells that express the recqptor or ligand, allowing die preparaion of agonists. 
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antagonists and/or antibodies directed against the receptor or ligand which will modulate the growth of or a 
biological or immunological activity of a cell expressing the receptor or ligand, and various other indications 
which will be readily apparent to the ordinarily skilled artisan. 

The assay is performed as follows. A PRO polypeptide of the present invention suspected of being 
a ligand for a receptor is expressed as a fusion protein containing the Fc domain of human IgG (an 
5 immunoadhesin). Receptor-ligand binding is detected by allowing interaction of the inununoadhesin 
polypeptide with cells (e,g, Cos cells) expressing candidate PRO polypeptide receptors and visualization of 
bound immunoadhesin with fluorescent reagents directed toward the Fc fusion domain and examination by 
microscope. Cells e]q)ressing candidate receptors are produced by transient transfection, in parallel, of defmed 
subsets of a library of cDNA expression vectors encoding PRO polypeptides that may function as receptor 

10 molecules. Cells are dien incubated for 1 hour in the presence of the PRO polypeptide immunoadhesin being 
tested for possible receptor binding. The cells are then washed and fixed with paraformaldehyde. The cells 
are then incubated with fluorescent conjugated antibody directed against the Fc portion of the PRO polypeptide 
immunoadhesin (e.g. FITC conjugated goat anti-human-Fc antibody). The cells are then washed again and 
examined by microscope, A positive interaction is judged by the presence of fluorescent labeling of cells 

15 transfected with cDNA encoding a particular PRO polypeptide receptor or pool of receptors and an absence 
of similar fluorescent labeling of similarly prepared cells that have been transfected with other cDNA or pools 
of cDNA, If a defined pool of cDNA expression vectors is judged to be positive for interaction with a PRO 
polypeptide inununoadhesin, tfie individual cDNA species that con^rise the pool are tested individually (the 
pool is "broken down") to determine the ^ific cDNA that encodes a recq>tor able to interact with the PRO 

20 polypeptide immunoadhesin. 

In another embodiment of this assay, an epitope-tagged potential ligand PRO polypeptide (e.g. 8 
histidine "His" tag) is allowed to interact with a panel of potential receptor PRO polypeptide molecules that 
have been expressed as fusions with the Fc domain of human IgG (immunoadhesins). Fbllowing a 1 hour 
co-incubation with the epitope tagged PRO polypeptide, the candidate receptors are each immunoprecipitated 

25 with protein A beads and the beads are washed. Potential ligand interaction is determined by western blot 
analysis of the immunoprecipitated complexes with antibody directed towards the epitope tag. An interaction 
is judged to occur if a band of the anticipated molecular weight of the epitope tagged protein is observed in the 
western blot analysis with a candidate receptor, but is not observed to occur with the other members of the 
panel of potential receptors. 

30 Using these assays, die following receptor/ligand interactions have been herein identified: 

(1) PR0533 binds to the fibroblast growth factor receptor-4 (FGFR-4; see Partanen et al., EMBO J, 
10(6): 1347-1354 (1991)). 

(2) PRO301 binds to itself and, therefore, functions as an adhesion molecule. 

(3) PR0187 bmds to the fibroblast growdi factor receptor-3 (FGFR-3; see Keegan et al., Proc. Nad. 
35 Acad. Sci. USA 88: 1095-1099 (1991)) widi high affinity and widi lower affinity to to FGFR-1 , 2 and 

4 (see Isacchi et al., Nuc. Acids Res. 18(7):1906 (1990). Dionne et al., EMBOf, 9(9):2685-2692 
(1990) and Partanen et al., EMBO J. 10(6): 1347-1354 (1991). respectively). 
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(4) PR0337 binds to PRO6004. 

(5) PR0141 1 binds to PR04356. 

(6) PRO10096 binds to PRO2630. 

(7) PR0246 binds to itself and, therefore, functions as an adhesion molecule. 

(8) PRO6307 binds to PR0265 . 

(9) PRO6003 binds to PR0941 . 
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Deposit of Material 

The following materials have been deposited with the American Type Culture Collection, 10801 
University Blvd., Manassas. VA 20110-2209, USA (ATCQ: 

Table 10 





ATCC Deo No. 


Deposit Date 


DNA22779-U30 


209280 


September 18, 1997 


DNA26846-1397 


203406 


October 27, 1998 


DNA32279-1131 


209259 


September 16, 1997 


DNA32288-1132 


209261 


September 16, 1997 


DNA33094-1131 


209256 


September 16, 1997 


DNA33785-1143 


209417 


October 28, 1997 


DNA35663-n29 


209201 


June 18, 1997 


DNA46777-1253 


209619 


February 5, 1998 


DNA60783-1611 


203130 


August 18, 1998 


DNA62306-1570 


203254 


September 9, 1998 


DNA62880-1513 


203097 


August 4, 1998 


DNA64896-1539 


203238 


September 9, 1998 


DNA71290-1630 


203275 


September 22, 1998 


DNA96031-2664 


PTA-237 


June 15, 1999 


DNA108722-2743 


PTA-552 


August 17, 1999 


DNA35674-1142 


209416 


October 28, 1997 


DNA41234 


209618 


February 5, 1998 


DNA77503-1686 


203362 


October 20, 1998 


DNA49435-1219 


209480 


November 21, 1997 


DNA40628-1216 


209432 


November 7, 1997 


DNA27864-1155 


209375 


October 16, 1997 


DNA43316-1237 


209487 


November 21, 1997 


DNA59212-1627 


203245 


September 9, 1998 


DNA86576-2595 


203868 


March 23, 1999 


DNA35639-1172 


209396 


/t^ October 17, 1997 


DNA36350-1158 


209378 


October 16, 1997 


DNA53906.1368 


209747 


April 7, 1998 


DNA125185-2806 


PTA-1031 


December 7, 1999 


DNA83S68-2692 


PTA-386 


July 20, 1999 



These deposits were made under the provisions of Ae Budapest Treaty on tiie International 
Recognition of the Deposit of Microorganisms for the Purpose of Patent Procedure and the Regulations 
thereunder (Budapest Treaty). This assures maintenance of a viable culture of the deposit for 30 years from 
the date of deposit. The deposits will be made available by ATCC under the terms of the Budq}est Treaty, 
and subject to an agreement between Genentech, Inc. and ATCC, which assures permanent and unrestricted 
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availability of the progeny of the cultiire of the deposit to the public upon issuance of the pertinent U:S. patent 
or upon laying open to the public of any U.S. or foreign patent application, whichever comes first, and assures 
availability of the progeny to one determined by the U.S. Commissioner of Patents and Trademarks to be 
entitled thereto according to 35 USC § 122 and the Commissioner's rules pursuant thereto (including 37 CFR 
§ L14 with particular reference to 886 OG 638), 

The assignee of the present application has agreed that if a culture of the materials on deposit should 
die or be lost or destroyed when cuUivated under suitable conditions, the materials will be promptly replaced 
on notification wi^ another of the same. Availability of the deposited material is not to be construed as a 
license to practice the invention in contravention of the rights granted under the audiority of any government 
in accordance with its patent laws. 

The foregoing written specification is considered to be sufficient to enable one skilled in the art to 
practice the invention. The present invention is not to be limited in scope by the construct deposited, since the 
deposited embodiment is intended as a single illustration of certain aspects of the invention and any constructs 
that are functionally equivalent are within the scope of this invention. The deposit of material herein does not 
constitute an admission that die written description herein contained is inadequate to enable the practice of any 
aspect of the invention, including the best mode thereof, nor is it to be construed as limiting the scope of the 
claims to the specific illustrations that it represents, hideed, various modifications of the invention in addition 
to those shown and described herein will become apparent to those skilled in the art from the foregoing 
description and fall within die scope of the appended claims. 
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WHAT TS CLAIMED IS : 

1. Isolated nucleic acid having at least 80% nucleic acid sequence identity to a nucleotide 
sequence that encodes an amino acid sequence selected from die group consisting of the amino acid sequence 
shown in Figure 2 (SEQ ID NO:4), Figure 4 (SEQ ID N0:9), Figure 6 (SEQ ID NO: 1 1), Figure 8 (SEQ ID 
NO: 13), Figure 10 (SEQ ID NO: 15), Figure 12 (SEQ ID NO: 17). Figure 14 (SEQ ID NO:22), Figure 16 
5 (SEQ ID NO:24), Figure 18 (SEQ ID NO:29), Figure 20 (SEQ ID NO:32), Figure 22 (SEQ ID NO:39), 
Figure 24 (SEQ ID NO:41). Figure 26 (SEQ ID NO:52), Figure 28 (SEQ ID NO:54). Figure 30 (SEQ ID 
NO:56). Figure 32 (SEQ ID NO:58), Figure 34 (SEQ ID NO:63), Figure 36 (SEQ ID NO:65), Figure 38 
(SEQ ID NO:73), Figure 40 (SEQ ID NO:78), Figure 42 (SEQ ID NO:80), Figure 44 (SEQ ID NO:84). 
Figure 46 (SEQ ID NO:86), Figure 48 (SEQ ID NO:91), Figure 50 (SEQ ID NO:99), Figure 52 (SEQ ID 
10 NO:104), Figure 54 (SEQ ID NO:106), Figure 56 (SEQ ID NO:108), Figure 58 (SEQ ID NOrllO). Figure 
60 (SEQ ID NO: 1 15). Figure 62 (SEQ ID NO: 121), Figure 64 (SEQ ID NO:126), Figure 66 (SEQ ID 
NO: 128), Figure 68 (SEQ ID N0:130). Figure 70 (SEQ ID NO: 132). Figure 72 (SEQ ID NO: 137) and Figure 
74 (SEQ ID NO: 139). 

15 2. Isolated nucleic acid having at least 80% nucleic acid sequence identity to a nucleotide 

sequence selected from the group consisting of the nucleotide sequence shown in Figure 1 (SEQ ID NO:3), 
Figure 3 (SEQ ID NO:8), Figure 5 (SEQ ID NO: 10). Figure 7 (SEQ ID N0:12), Figure 9 (SEQ ID NO: 14), 
Figure 11 (SEQ ID NO:16). Figure 13 (SEQ ID NO:21). Figure 15 (SEQ ID NO:23), Figure 17 (SEQ ID 
NO:28), Figure 19 (SEQ ID N0:31), Figure 21 (SEQ ID NO:38). Figure 23 (SEQ ID NO:40), Figure 25 

20 (SEQ ID N0:51), Figure 27 (SEQ ID NO:53), Figure 29 (SEQ ID NO:55). Figure 31 (SEQ ID NO:57), 
Figure 33 (SEQ ID NO:62), Figure 35 (SEQ ID NO:64), Figure 37 (SEQ ID NO:72), Figure 39 (SEQ ID 
NO:77), Figure 41 (SEQ ID NO:79). Figure 43 (SEQ ID NO:83). Figure 45 (SEQ ID NO:85), Figure 47 
(SEQ ID NO:90), Figure 49 (SEQ ID NO:98). Figure 51 (SEQ ID NO: 103), Figure 53 (SEQ ID NO: 105). 
Figure 55 (SEQ ID NO: 107), Figure 57 (SEQ ID NO: 109), Figure 59 (SEQ ID NO: 114), Figure 61 (SEQ 

25 ID NO: 120). Figure 63 (SEQ ID NO: 125). Figure 65 (SEQ ID NO: 127), Figures 67A-B (SEQ ID NO: 129). 
Figure 69 (SEQ ID NO:l31). Figure 71 (SEQ ID NO:136) and Figure 73 (SEQ ID NO: 138). 

3. Isolated nucleic acid having at least 80% nucleic acid sequence identity to a nucleotide 
sequence selected from die group consisting of the fulI-l«jgdi:coding sequence of the nucleotide sequence 

30 shown in Figure 1 (SEQ ID N0:3). Figure 3 (SEQ ID N0:8). Figure 5 (SEQ ID NO: 10). Figure 7 (SEQ ID 
NO: 12). Figure 9 (SEQ ID NO: 14). Figure 1 1 (SEQ ID NO: 16), Figure 13 (SEQ ID N0:21), Figure 15 (SEQ 
ID NO:23), Figure 17 (SEQ ID NO:28). Figure 19 (SEQ ID N0:31). Figure 21 (SEQ ID NO:38), Figure 23 
(SEQ ID NO:40), Figure 25 (SEQ ID N0:51), Figure 27 (SEQ ID NO:53). Figure 29 (SEQ ID NO:55). 
Figure 31 (SEQ ID NO:57), Figure 33 (SEQ ID NO:62), Figure 35 (SEQ ID NO:64). Figure 37 (SEQ ID 

35 NO:72), Figure 39 (SEQ ID NO:77), Figure 41 (SEQ ID NO:79), Figure 43 (SEQ ID NO:83), Figure 45 
(SEQ ID NO:85), Figure 47 (SEQ ID NO:90), Figure 49 (SEQ ID NO:98). Figure 51 (SEQ ID NO: 103). 
Figure 53 (SEQ ID NO:I05). Figure 55 (SEQ ID NO:107), Figure 57 (SEQ ID NO:109), Figure 59 (SEQ 
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ID NO: 1 14), Figure 61 (SEQ ID NO: 120). Figure 63 (SEQ ID NO: 125), Figure 65 (SEQ ID NO: 127). 
Figures 67A-B (SEQ ID NO: 129), Figure 69 (SEQ ID NO: 131), Figure 71 (SEQ ID NO: 136) and Figure 73 
(SEQ ID NO: 138). 

4. Isolated nucleic acid having at least 80% nucleic acid sequence identity to the fiill-length 
5 coding sequence of the DNA deposited under any ATCC accession number shown in Table 10. 

5. A vector comprising the nucleic acid of any one of Claims 1 U> 4. 

6. The vector of Claim 5 operably linked to control sequences recognized by a host cell 
10 transformed widi the vector. 

7. A host cell comprising the vector of Claim 5. 

8. The host cell of Claim 7, wherein said cell is a CHO cell. 

15 

9. The host cell of Claim 7, wherein said cell is an £. coU. 



10. The host cell of Claim 7, wherein said cell is a yeast cell. 



20 11. A process for producing a PRO polypeptides conqirisingculturing the host cell of Claim 7 

under conditions suitable for expression of said PRO polypq>tide and recovering said PRO polypeptide from 
the cell culture. 



12. An isolated polypeptide having at least 80% amino acid sequence identity to an amino acid 
25 sequence selected from the group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO:4), 
Figure 4 (SEQ ID N0:9), Figure 6 (SEQ ID NO: 1 1), Figure 8 (SEQ ID NO: 13), Figure 10 (SEQ ID NO: 15), 
Figure 12 (SEQ ID NO: 17). Figure 14 (SEQ ID NO:22), Figure 16 (SEQ ID NO:24). Figure 18 (SEQ ID 
NO:29), Figure 20 (SEQ ID NO:32). Figure 22 (SEQ ID NO:39), Figure 24 (SEQ ID N0:41). Figure 26 
(SEQ ID NO:52), Figure 28 (SEQ ID NO:54), Figure 30 (SEQ ID NO:56), Figure 32 (SEQ ID NO:58), 
30 Figure 34 (SEQ ED NO:63). Figure 36 (SEQ ID NO:65), Figure 38 (SEQ ID NO:73), Figure 40 (SEQ ID 
NO:78), Figure 42 (SEQ ID NO:80), Figure 44 (SEQ ID NO:84). Figure 46 (SEQ ID NO:86). Figure 48 
(SEQ ID N0:91), Figure 50 (SEQ ID NO:99). Figure 52 (SEQ ID NO:104), Figure 54 (SEQ ID NO:I06). 
Figure 56 (SEQ ID NO:108), Figure 58 (SEQ ID NO:110), Figure 60 (SEQ ID NO:115). Figure 62 (SEQ 
ID N0:121), Figure 64 (SEQ ID NO:126). Figure 66 (SEQ ID NO:128). Figure 68 (SEQ ID NO:130), Figure 

35 70 (SEQ ID NO:132), Figure 72 (SEQ ID NO:137) and Figure 74 (SEQ ID NO:139). 
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13. An isolated polypeptide scoring at least 80% positives when compared to an amino acid 
sequence selected from the group consisting of the amino acid sequence shown in Figure 2 (SEQ ID N0:4), 
Figure 4 (SEQ ID N0:9), Figure 6 (SEQ ID NO: 1 1), Figure 8 (SEQ ID NO: 13). Figure 10 (SEQ ID NO: 15). 
Figure 12 (SEQ ID NO: 17), Figure 14 (SEQ ID NO:22). Figure 16 (SEQ ID NO:24). Figure 18 (SEQ ID 
NO:29). Figure 20 (SEQ ID NO:32). Figure 22 (SEQ ID NO:39), Figure 24 (SEQ ID N0:41), Figure 26 

5 (SEQ ID NO:52). Figure 28 (SEQ ID NO:54). Figure 30 (SEQ ID NO:56), Figure 32 <SEQ ID NO:58). 
Figure 34 (SEQ ID NO:63). Figure 36 (SEQ ID NO:65), Figure 38 (SEQ ID NO:73), Figure 40 (SEQ ID 
NO:78), Figure 42 (SEQ ID NO:80), Figure 44 (SEQ ID NO:84). Figure 46 (SEQ ID NO:86). Figure 48 
(SEQ ID N0:9l), Figure 50 (SEQ ID NO:99). Figure 52 (SEQ ID NO:104). Figure 54 (SEQ ID NO:106). 
Figure 56 (SEQ ID NO:108), Figure 58 (SEQ ID NOillO). Figure 60 (SEQ ID N0:115), Figure 62 (SEQ 
10 IDNO:121), Figure64(SEQIDNO:126),Figure66(SEQIDNO:128).Figure68(SEQIDNO:I30). Figure 
70 (SEQ ID NO: 132). Figure 72 (SEQ ID NO: 137) and Figure 74 (SEQ ID NO: 139). 

14. An isolated polypeptide having at least 80% amino acid sequence identity to an amino acid 
sequence encoded by the fiill-lengA coding sequence of the DN A deposited under any ATCC accession number 

15 shown in Table 10. 

15. A chimeric molecule comprising a polypeptide according to any one of Claims 12 to 14 fused 
to a heterologous amino acid sequence. 

20 16, The chimeric molecule of Claim 15, wherein said heterologous amino acid sequence is an 

epitope tag sequence* 

17. The chimeric molecule of Claim 15, wherein said heterologous amino acid sequence is a Fc 
region of an immunoglobulin. 

25 

18. An antibody which specifically binds to a polypeptide according to any one of Claims 12 to 

14. 

19. The antibody of Claim 18. wherein said antibody is ajmonoclonal antibody, a humanized 
30 antibody or a single-chaui antibody. 

20. Isolated nucleic acid having at least 80% nucleic add sequence identity to: 

(a) a nucleotide sequence encoding ttie polypeptide shown in Figure 2 (SEQ ID NO:4), Figure 
35 4 (SEQ ID N0:9). Figure 6 (SEQ ID NO: 1 1), Figure 8 (SEQ ID NO: 13), Figure 10 (SEQ ID NO: 15). Figure 
12 (SEQ ID NO: 17), Figure 14 (SEQ ID NO:22). Figure 16 (SEQ ID NO:24), Figure 18 (SEQ ID NO:29), 
Figure 20 (SEQ ID NO:32), Figure 22 (SEQ ID NO:39), Figure 24 (SEQ ID N0:41), Figure 26 (SEQ ID 
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NO:52), Figure 28 (SEQ ID NO:54). Figure 30 (SEQ ID NO:56), Figure 32 (SEQ ID NO:58). Figure 34 
(SEQ ID NO:63), Figure 36 (SEQ ID NO:65), Figure 38 (SEQ ID NO:73). Figure 40 (SEQ ID NO:78), 
Figure 42 (SEQ ID NO:80), Figure 44 (SEQ ID NO:84). Figure 46 (SEQ ID NO:86). Figure 48 (SEQ ID 
N0:91). Figure 50 (SEQ ID NO:99), Figure 52 (SEQ ID NO: 104), Figure 54 (SEQ ID NO: 106), Figure 56 
(SEQ ID NO: 108), Figure 58 (SEQ ID NO: 110), Figure 60 (SEQ ID N0:1 15). Figure 62 (SEQ ID NO: 121). 
5 Figure 64 (SEQ ID NO: 126), Figure 66 (SEQ ID NO: 128), Figure 68 (SEQ ID NO: 130). Figure 70 (SEQ 
ID NO: 132), Figure 72 (SEQ ID NO: 137) or Figure 74 (SEQ ID NO: 139), lacking its associated signal 
peptide; 

(b) a nucleotide sequence encoding an extracellular domain of the polyp^tide shown in Figure 
2 (SEQ ID N0:4). Figure 4 (SEQ ID NO:9). Figure 6 (SEQ ID NO: 11), Figure 8 (SEQ ID NO: 13), Figure 

10 10 (SEQ ID NO: 15). Figure 12 (SEQ ID N0:17), Figure 14 (SEQ ID NO:22). Figure 16 (SEQ ID NO:24). 
Figure 18 (SEQ ID NO:29), Figure 20 (SEQ ID NO:32), Figure 22 (SEQ ID NO:39), Figure 24 (SEQ ID 
NO:41). Figiue 26 (SEQ ID NO:52). Figure 28 (SEQ ID NO:54), Figure 30 (SEQ ID NO:56), Figure 32 
(SEQ ID NO:58), Figure 34 (SEQ ID NO:63), Figure 36 (SEQ ID NO:65), Figure 38 (SEQ ID NO:73). 
Figure 40 (SEQ ID NO:78), Figure 42 (SEQ ID NO:80), Figure 44 (SEQ ID NO:84). Figure 46 (SEQ ID 

15 . NO:86), Figure 48 (SEQ ID NO:91), Figure 50 (SEQ ID NO:99), Figure 52 (SEQ ID NO: 104), Figure 54 
(SEQ ID NO: 106). Figure 56 (SEQ ID NO: 108), Figure 58 (SEQ ID NO: 1 10). Figure 60 (SEQ ID NO:l 15), 
Figure 62 (SEQ ID NO:121). Figure 64 (SEQ ID NO: 126). Figure 66 (SEQ ID NO:128), Figure 68 (SEQ 
ID NO: 130), Figure 70 (SEQ ID NO: 132), Figure 72 (SEQ ID NO: 137) or Figure 74 (SEQ ID NO: 139), with 
its associated signal peptide; or 

20 (c) a nucleotide sequence encoding an extraceUuIar donuin of tbe polypeptide shown in Figure 

2 (SEQ ID NO:4), Figure 4 (SEQ ID NO:9), Figure 6 (SEQ ID NO: 1 1), Figure 8 (SEQ ID NO:13), Figure 
10 (SEQ ID NO: 15). Figure 12 (SEQ ID N0:17), Figure 14 (SEQ ID NO:22), Figure 16 (SEQ ID NO:24), 
Figure 18 (SEQ ID NO:29), Figure 20 (SEQ ID NO:32), Figure 22 (SEQ ID NO:39). Figure 24 (SEQ ID 
N0:41), Figure 26 (SEQ ID NO:52). Figure 28 (SEQ ID NO:54). Figure 30 (SEQ ID NO:56). Figure 32 

25 (SEQ ID NO:58). Figure 34 (SEQ ID NO:63). Figure 36 (SEQ ID NO:65). Figure 38 (SEQ ID NO:73). 
Figure 40 (SEQ ID NO:78), Figure 42 (SEQ ID NO:80), Figure 44 (SEQ ID NO:84), Figure 46 (SEQ ID 
NO:86), Figure 48 (SEQ ID N0:91), Figure 50 (SEQ ID NO:99), Figure 52 (SEQ ID NO: 104). Figure 54 
(SEQ ID NO: 106). Figure 56 (SEQ ID NO:108), Figure 58 (SEQ ID NO: 110), Figure 60 (SEQ ID N0:1 15), 
Figure 62 (SEQ ID NO: 121), Figure 64 (SEQ ID NO: 126), Figure 66 (SEQdD NO: 128), Figure 68 (SEQ 

30 ID NO: 130), Figure 70 (SEQ ID NO: 132). Figure 72 (SEQ ID NO: 137) of Figure 74 (SEQ ID NO:139), 
lacking its associated signal peptide. 

21 . An isolated polypq>tide having at least 80% amino acid sequence identily to: 
(a) fliepolypqitideshowninFigure 2 (SEQ ID NO:4), Figure 4 (SEQ ID NO:9), Figure6 (SEQ 
35 ID NO: 1 1), Figure 8 (SEQ ID NO: 13), Figure 10 (SEQ ID NO: 15), Figure 12 (SEQ ID NO: 17), Figure 14 
(SEQ ID NO:22), Figure 16 (SEQ ID NO:24), Figure 18 (SEQ ID NO:29), Figure 20 (SEQ ID NO:32), 
F^ 22 (SEQ ID NO:39), Figure 24 (SEQ ID N0:41). Figure 26 (SEQ ID NO:52). Figure 28 (SEQ ID 
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NO:54). Figure 30 (SEQ ID NO:56), Figure 32 (SEQ ID NO:58). Figure 34 (SEQ ID NO:63), Figure 36 
(SEQ ID NO:65). Figure 38 (SEQ ID NO:73). Figure 40 (SEQ ID NO:78). Figure 42 (SEQ ID NO:80). 
Figure 44 (SEQ ID NO:84), Figure 46 (SEQ ID NO:86), Figure 48 (SEQ ID N0:91), Figure 50 (SEQ ID 
NO:99). Figure 52 (SEQ ID NO: 104), Figure 54 (SEQ ID NO: 106), Figure 56 (SEQ ID NO: 108), Figure 58 
(SEQ ID NO: 1 10). Figure 60 (SEQ ID NO: 1 15), Figure 62 (SEQ ID NO: 121), Figure 64 (SEQ ID NO: 126). 
5 Figure 66 (SEQ ID NO: 128), Figure 68 (SEQ ID NO: 130), Figure 70 (SEQ ID NO: 132), Figure 72 (SEQ 
ID NO: 137) or Figure 74 (SEQ ID NO: 139), lacking its associated signal peptide; 

(b) an extracellular domain of ±e polypeptide shown in Figure 2 (SEQ ID N0:4), Figure 4 (SEQ 
ID N0:9), Figure 6 (SEQ ID NO: 11), Figure 8 (SEQ ID NO: 13), Figure 10 (SEQ ID NO: 15), Figure 12 
(SEQ ID NO: 17). figure 14 (SEQ ID NO:22). Figure 16 (SEQ ID NO:24). Figure 18 (SEQ ID NO:29), 

10 Figure 20 (SEQ ID NO:32), Figure 22 (SEQ ID NO:39). figure 24 (SEQ ID N0:41), Figure 26 (SEQ ID 
NO:52), Figure 28 (SEQ ID NO:54). Figure 30 (SEQ ID N0:56). Figure 32 (SEQ ID NO:58). Figure 34 
(SEQ ID NO:63), Figure 36 (SEQ ID NO:65), Figure 38 (SEQ ID NO:73), Figure 40 (SEQ ID NO:78), 
Figure 42 (SEQ ID NO:80). Figure 44 (SEQ ID NO:84), Figure 46 (SEQ ID NO:86), Figure 48 (SEQ ID 
N0:91), Figure 50 (SEQ ID NO:99), Figure 52 (SEQ ID NO: 104), Figure 54 (SEQ ED NO: 106), Figure 56 

15 (SEQ ID NO: 108), Figure 58 (SEQ ID NO: 1 10), Figure 60 (SEQ ID NO: 1 15), Figure 62 (SEQ ID NO: 121), 
Figure 64 (SEQ ID NO: 126), Figure 66 (SEQ ID NO: 128), Figure 68 (SEQ ID NO: 130), Figure 70 (SEQ 
ID NO: 132), Figure 72 (SEQ ID NO: 137) or Figure 74 (SEQ ID NO: 139), with its assooated signal peptide; 
or 

(c) an extracellular domain of Ae polypeptide shown in Figure 2 (SEQ ID NO :4), figure 4 (SEQ 
20 ID N0:9). Figure 6 (SEQ ID NO: 1 1). Figure 8 (SEQ ID NO: 13). Figure 10 (SEQ ID NO: 15). Figure 12 

(SEQ ID NO: 17), Figure 14 (SEQ ID NO:22). Figure 16 (SEQ ID NO:24). figure 18 (SEQ ID NO:29). 
Figure 20 (SEQ ID NO:32). Figure 22 (SEQ ID NO:39). Figure 24 (SEQ ID N0:41), Figure 26 (SEQ ID 
NO:52). Figure 28 (SEQ ID NO:54). figure 30 (SEQ ID NO:56). Figure 32 (SEQ ID NO:58). Figure 34 
(SEQ ID NO:63). Figure 36 (SEQ ID NO:65). Figure 38 (SEQ ID NO:73). Figure 40 (SEQ ID NO:78), 

25 Figure 42 (SEQ ID NO:80). Figure 44 (SEQ ID NO:84), Figure 46 (SEQ ID NO:86), Figure 48 (SEQ ID 
N0:91), Figure 50 (SEQ ID NO:99), Figure 52 (SEQ ID NO:104), Figure 54 (SEQ ID NO: 106), Figure 56 
(SEQ ID NO:108), Figure 58 (SEQ ID NO:l 10), Figure 60 (SEQ ID NO: 1 15), figure 62 (SEQ ID NO: 121), 
figure M (SEQ ID NO: 126), Figure 66 (SEQ ID NO: 128), Figure 68 (SEQ ID NO: 130), Figure 70 (SEQ 
ID NO: 132). figure 72 (SEQ ID NO: 137) or Figure 74 (SEQ ID NO: 139), lacking its associated signal 

30 peptide. 

22. A mediod of detecting a polypepti^de designated as A. B. C, D, E. F. G. H. or I in a saii%>le 
suspected of containing an A, B. C. D, E, F, G, H, or I polypeptide, said method con^rising contacting said 
sample with a polypq>tide designated herein as J. K. L. M. N. O, P. Q. R, S or T and d«ermining the 
35 formation of a A/J. B/K. C7L. C7M. ON. C/J, D/O, E/P. F/Q, G/R. H/S or VT polypeptide conjugate in said 
fampift, wfaerrai the formation of said conjugate is indicative of the presence of an A, B, C, D, E, F, G, H, 
or I polypqjtide in said sample and M*erein A is a PR0533 poIypq>tide, B is a PRO301 polypeptide. C is a 
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PR0187 polypeptide, D is a PR0337 polypeptide, E is a PR0141 1 polypeptide, F is a PRO 10096 polypeptide. 
G is a PR0246 polypeptide, H is a PRO6307 polypeptide, 1 is a PRO6003 polypeptide, J is an FGFR-4 
polypeptide, K is a PRO301 polypeptide, L is an FGFR-3 polypeptide, M is an FGFR-1 polypeptide. N is an 
FGFR-2 polypeptide, O is a PRO6004 polypeptide, P is a PR04356 polypeptide. Q is a PRO2630 polypeptide, 
R is a PR0246 polypeptide, S is a PR0265 polypeptide and T is a PR0941 polypeptide. 

5 

23. The method according to Gaim 22, wherein said sample comprises cells suspected of 
expressing said A, B, C, D, E, F. G, H, or I polypeptide, 

24. The method according to Claim 22. wherein said J, K, L. M, N, O. P, Q. R, S or T 
10 polypeptide is labeled witii a detectable label. 

25. The method according to Claim 22, wherein said J, K, L, M, N, O, P, Q, R, S or T 
polypeptide is attached to a solid support. 

15 26. A method of detecting a polypeptide designated as J. K, L, M, N, O, P, Q, R, S or T in a 

sample suspected of containing a J, K. L. M, N, O, P. Q, R, S or T polypeptide, said method comprising 
contacting said sanq)le with a polypeptide designated herein as A. B. C. D, E. F, G, H, or I and determining 
the formation of a Ayj, B/K, C/L, C/M. C/N. C/J, D/0, E/P, F/Q, G/R. H/S or I/T polypeptide conjugate 
in said sample, wherein the formation of said conjugate is indicative of the presence of a J, K, L, M. N, O, 

20 P, Q, R, S or T polypeptide in said sample and wherein A is a PR0533 polypeptide, B is a PRO301 
polypeptide, C is a PR0187 polypeptide, D is a PR0337 polypeptide, E is a PR0141 1 polypeptide, F is a 
PROI0096 polypeptide. G is a PR0246 polypeptide, H is a PRO6307 polypeptide, I is a PRO6003 
polypeptide, J is an FGFR-4 polypeptide, K is a PRO301 polypeptide, L is an FGFR-3 polypeptide. M is an 
FGFR-1 polypeptide, N is an FGFR-2 polypeptide, O is a PRO6004 polypeptide, P is a PR04356 polypeptide, 

25 Q is a PRO2630 polypeptide, R is a PR0246 polypeptide. S is a PR0265 polypeptide and T is a PR0941 
polypeptide. 

27. The method according to Qaim 26. wherein said sample comprises cells suspected of 
expressing said J. K, L. M. N. O. P. Q, R, S or T polypeptide. 

30 

28. The metiiod according to Qaim 26, wherein said A, B, C, D, E, F, G, H, or I polypq)tide 
is labeled with a detectable label. 

29. The method according to Qaim 26. wherein said A, B, C, D, E. F, G, H, or I polyp^tide 
35 is attached to a solid support. 
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30. A method of linking a bioactive molecule to a cell expressing a polypeptide designated as A, 
B, C, D, E, F, G, H, or I, said method comprising contacting said cell with a polypeptide designated as J, K, 
L, M, N, O, P, Q, R, S or T that is bound to said bioactive molecule and allowing said A. B, C, D, E, F, G, 
H, or I and said J, K, L, M, N, O, P, Q, R, S or T polypeptides to bind to one another, thereby linking said 
bioactive molecules to said cell, wherein A is a PR0533 polypeptide, B is a PRO301 polypeptide, C is a 
PRO 187 polypeptide, D is a PR0337 polypeptide, E is a PR0141 1 polypeptide, F is a PRO10096 polypeptide, 
G is a PR0246 polypeptide, H is a PRO6307 polypeptide, I is a PRO6003 polypeptide, J is an FGFR-4 
polypeptide, K is a PRO301 polypeptide, L is an FGFR-3 polypeptide, M is an FGFR-1 polypeptide, N is an 
FGFR-2 polypq)tide, O is a PRO6004 polypeptide. P is a PR04356 polypeptide, Q is a PRO2630 polypeptide, 
R is a PR0246 polypeptide, S is a PR0265 polypeptide and T is a PR0941 polypeptide. 

3 1 . The method according to Claim 30, \«^erein said bioactive molecule is a toxin, a radiolabel 
or an antibody. 

32. The method according to Claim 30, wherein said bioactive molecule causes the death of said 

15 cell. 

33. A method of linking a bioactive molecule to a cell expressing a polypeptide designated as J , 
K, L, M, N, O, P, Q, R, S or T, said method comprising contacting said cell with a polypeptide designated 
as A, B, C, D, E, F, G, H, or I that is bound to said bioactive molecule and allowmg said A, B, C, D, E, 

20 F, G, H, or I and said J, K, L, M, N, O, P, Q, R, S or T polypq)tides to bmd to one another, hereby linking 
said bioactive molecules to said cell, wherein A is a PR0533 polypeptide, B is a PRO301 polypeptide, C is 
a PR0187 polypeptide, D is a PR0337 polypeptide, E is a PRO 1411 polypeptide, F is a PRO10096 
polypeptide. G is a PR0246 polypeptide, H is a PRO6307 polypeptide, I is a PRO6003 polypeptide, J is an 
FGFR-4 polypeptide, K is a PRO301 polypeptide, L is an FGFR-3 polypeptide, M is an FGFR-1 polypeptide, 

25 N is an FGFR-2 polypeptide, O is a PRO6004 polypeptide, P is a PR04356 polypeptide. Q is a PRO2630 
polypeptide. R is a PR0246 polypeptide, S is a PR0265 polypeptide and T is a PR0941 polypeptide. 

34. The method according to Claim 33, wherein said bioactive molecule is a toxin, a radiolabel 
or an antibody. 



30 



35. The method according to Claim 33, wherein said bioactive molecule causes the death of said 

cell. 



36. A method of modulating at least one biological activity of a cell expressing a polypeptide 
35 designated as A. B, C, D, E, F. G, H. or I, said mediod comprising contacting said cell with a polypeptide 
designated as J. K, L, M, N, O, P, Q, R. S or T or an anti-A, B, C, D, E, F, G, H, or I polypeptide antibody, 
whereby said J, K, L, M. N, O, P, Q, R, S or T polypeptide or anti-A. B, C, D. E, F, G, or I polypeptide 
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antibody binds to said A, B, C, D, E, F, G, H, or I polypeptide, thereby modulating at least one biological 
activity of said cell. 



37. The method according to Claim 36, wherein said cell is killed. 

38. A method of modulating at least one biological activity of a cell expressing a polypeptide 
designated as J, K, L. M, N, O. P, Q. R, S or T, said method comprising contacting said cell with a 
polypeptide designated as A, B, C, D, E, F, G, H, or I or an anti-J, K, L, M, N, O, P, Q, R. S or T 
polypeptide antibody, whereby said anti-J. K, L, M, N, O, P, Q, R, S or T polypeptide antibody or A, B, C, 
D, E, F, G, H. or I polypq)tide antibody binds to said J, K, L, M. N, O, P, Q, R. S or T polypeptide, thereby 
modulating at least one biological activity of said cell. 

39. The method according to Claim 36, wherein said cell is killed. 
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GGCTGAGGGGAGGCCCGGAGCCTTTCTGGGGCCTGGGGGATCCTCTTGCACTGGTGGGTGGA 
GAGAAGCGCCTGCAGCCAACCAGGGTCAGGCTGTGCTCACAGTTTCCTCTGGCGGCATGTAA 
AGGCTCCACAAAGGAGTTGGGAGTTCAAATGAGGCTGCTGCGGACGGCCTGAGGATGGACCC 
CAAGCCCTGGACCTGCCGAGCGTGGCACTGAGGCAGCGGCTGACGCTACTGTGAGGGAAAGA 
AGGTTGTGAGCAGCCCCGCAGGACCCCTGGCCAGCCCTGGCCCCAGCCTCTGCCGGAGCCCT 
CTGTGGAGGCAGAGCCAGTGGAGCCCAGTGAGGCAGGGCTGCTTGGCAGCCACCGGCCTGCA 
ACTCAGGAACCCCTCCAGAGGCCATGGACAGGCTGCCCCGCTGACGGCCAGGGTGAAGCATG 
TGAGGAGCCGCCCCGGAGCCAAGCAGGAGGGT^GAGGCTTTCATAGATTCTATTCACAAAGA 
ATAACCACCATTTTGCAAGGACCaffiSAGGCCACTGTGCGTGACATGCTGGTGGCTCGGACTG 
CTGGCTGCCATGGGAGCTGTTGCAGGCCAGGAGGACGGTTTTGAGGGCACTGAGGAGGGCTC 
GCCAAGAGAGTTCATTTACCTAAACAGGTACAAGCGGGCGGGCGAGTCCCAGGACAAGTGCA 
CCTACACCTTCATTGTGCCCCAGCAGCGGGTCACGGGTGCCATCTGCGTCAACTCCAAGGAG 
CCTGAGGTGCTTCTGGAGAACCGAGTGCATAAGCAGGAGCTAGAGCTGCTCAACAATGAGCT 
GCTCAAGCAGAAGCGGCAGATCGAGACGCTGCAGCAGCTGGTGGAGGTGGACGGCGGCATTG 
TGAGCGAGGTGAAGCTGCTGCGCAAGGAGAGCCGCAACATGAACTCGCGGGTCACGCAGCTC 
TACATGCAGCTCCTGCACGAGATCATCCGCAAGCGGGACAACGCGTTGGAGCTCTCCCAGCT 
GGAGAACAGGATCCTGAACCAGACAGCCGACATGCTGCAGCTGGCCAGCAAGTACAAGGACC 
TGGAGCACAAGTACCAGCACCTGGCCACACTGGCCCACAACCAATCAGAGATCATCGCGCAG 
CTTGAGGAGCACTGCCAGAGGGTGCCCTCGGCCAGGCCCGTCCCCCAGCCACCCCCCGCTGC 
CCCGCCCCGGGTCTACCAACCACCCACCTACAACCGCATCATCAACCAGATCTCTACCAACG 
AGATCCAGAGTGACCAGAACCTGAAGGTGCTGCCACCCCCTCTGCCCACTATGCCCACTCTC 
ACCAGCCTCCCATCTTCCACCGACAAGCCGTCGGGCCCATGGAGAGACTGCCTGCAGGCCCT 
GGAGGATGGCCACGACACCAGCTCCATCTACCTGGTGAAGCCGGAGAACACCAACCGCCTCA 
TGCAGGTGTGGTGCGACCAGAGACACGACCCCGGGGGCTGGACCGTCATCCAGAGACGCCTG 
GATGGCTCTGTTAACTTCTTCAGGAACTGGGAGACGTACAAGCAAGGGTTTGGGAACATTGA 
CGGCGAATACTGGCTGGGCCTGGAGAACATTTACTGGCTGACGAACCAAGGCAACTACAAAC 
TCCTGGTGACCATGGAGGACTGGTCCGGCCGCAAAGTCTTTGCAGAATACGCCAGTTTCCGC 
CTGGAACCTGAGAGCGAGTATTATAAGCTGCGGCTGGGGCGCTACCATGGCAATGCGGGTGA 
CTCCTTTACATGGCACAACGGCAAGCAGTTCACCACCCTGGACAGAGATCATGATGTCTACA 
CAGGA/yvCTGTGCCCACTACCAGAAGGGAGGCTGGTGGTATAACGCCTGTGCCCACTCCAAC 
CTCAACGGGGTCTGGTACCGCGGGGGCCATTACCGGAGCCGCTACCAGGACGGAGTCTACTG 
GGCTGAGTTCCGAGGAGGCTCTTACTCACTCAAGAAAGTGGTGATGATGATCCGACCGAACC 
CCAACACCTTCCACTAaGCCAGCTCCCCCTCCTGACCTCTCGTGGCCATTGCCAGGAGCCCA 
CCCTGGTCACGCTGGCCACAGCACAAAGAACAACTCCTCACCAGTTCATCCTGAGGCTGGGA 
GGACCGGGATGCTGGATTCTGTTTTCCGT^GTCACTGCAGCGGATGATGGAACTGAATCGAT 
ACGGTGTTTTCTGTCCCTCCTACTTTCCTTCACACCAGACAGCCCCTCATGTCTCCAGGACA 
GGACAGGACTACAGACAACTCTTTCTTTAAATAAATTAAGTCTCTACAATAAAAAAAA 
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FIGURE 2 

></usr/seqdb2/sst/DNA/Dnaseqs -min/ss . DNA22779 
xsubunit 1 of 1, 493 aa, 1 stop 
XMW: 57104, pi: 7,67, NX(S/T): 2 

MRPLCVTCWWLGLL/^GAVAGQEDGFEGTEEGSPREFIYLNRYKRAGESQDKCTYTFIVPQ 
QRVTGAICVNSKEPEVLLENRVHKQELELLNNELLKQKRQIETLQQLVEVDGGIVSEVKLLR 
KESRNMNSRVTQLYMQLLHEIIRKRDNALELSQLENRILNQTADMLQLASKYKDLEHKYQHL 
ATLAHNQSEIIAQLEEHCQRVPSARPVPQPPPAAPPRVYQPPTYNRIINQISTNEIQSDQNL 
BCVLPPPLPTMPTLTSLPSSTDKPSGPWRDCLQALEDGHDTSSIYLVKPENTNRLMQVWCDQR 
HDPGGWTVIQRRLDGSVNFFRNWETYKQGFGNIDGEYWLGLENIYWLTNQGNYKLLVTMEDW 
SGRKVFAEYASFRLEPESEYYKLRLGRYHGNAGDSFTWHNGKQFTTLDRDHDVYTGNCAHYQ 
KGGWWYNACAHSNLNGVWYRGGHYRSRYQDGVYWAEFRGGSYSLKKWMMIRPNPNTFH 

Important features of the protein: 
Signal peptide: 

amino acids 1-22 
N-glycosylatlon sites. 

amino acids 164-168, 192-196 

cAMP- and oGMP-dependent protein kinase phosphorylation site. 

amino acids 124-128 

Tyrosine kinase phosphorylation sites. 

amino acids 177-184, 385-393, 385-394, 461-468 

N-myristoylation sites. 

amino acids 12-18, 18-24, 22-28, 29-35, 114-120, 341-347, 
465-471, 473-479 
Amidation site, 
amino acids 373-377 

Fibrinogen beta and ganma chains C-terminal domain signature. 

amino acids 438-451 

Fibrinogen beta and gamma chains C-terminal domain proteins. 

amino acids 305-343, 365-402, 411-424, 428-458 
Trehalase proteins. 

amino acids 275-292 
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FIGURE 3 

CCCACGCGTCCGGCGCCGTGGCCTCGCGTCCATCTTTGCCGTTCTCTCGGACCTGTCACAAA 
GGAGTCGCGCCGCCGCCGCCGCCCCCTCCCTCCGGTGGGCCCGGGAGGTAGAGAAAGTCAGT 
GCCACAGCCCGACCGCGCTGCTCTGAGCCCTGGGCACGCGGAACGGGAGGGAGTCTGAGGGT 
TGGGGACGTCTGTGAGGGAGGGGAACAGCCGCTCGAGCCTGGGGCGGGCGGACCGGACTGGG 
GCCGGGGTAGGCTCTGGAAAGGGCCCGGGAGAGAGGTGGCGTTGGTCAGAACCTGAGAAACA 
GCCGAGAGGTTTTCCACCGAGGCCCGCGCTTGAGGGATCTGAAGAGGTTCCTAGAAGAGGGT 
GTTCCCTCTTTCGGGGGTCCTCACCAGAAGAGGTTCTTGGGGGTCGCCCTTCTGAGGAGGCT 
GCGGCTAACAGGGCCCAGAACTGCCATTGGATGTCCAGAATCCCCTGTAGTTGATAATGTTG 
GGAATAAGCTCTGCAACTTTCTTTGGCATTCAGTTGTTAAAAACAAATAGGATGCAAATTCC 
TCAACTCCAGGTTATGAAAACAGTACTTGGAAAACTGAA7VACTACCTAAM6ATCGTCTTTG 
GTTGGGCCGTGTTCTTAGCGAGCAGAAGCCTTGGCCAGGGTCTGTTGTTGACTCTCGAAGAG 
CACATAGCCCACTTCCTAGGGACTGGAGGTGCCGCTACTACCATGGGTAATTCCTGTATCTG 
CCGAGATGACAGTGGAACAGATGACAGTGTTGACACCCAACAGCAACAGGCCGAGAACAGTG 
CAGTACCCACTGCTGACACAAGGAGCCAACCACGGGACCCTGTTCGGCCACCAAGGAGGGGC 
CGAGGACCTCATGAGCCAAGGAGAAAGAAACAAAATGTGGATGGGCTAGTGTTGGACACACT 
GGCAGTAATACGGACTCTTGTAGATAAGTAAGTATCTGACTCACGGTCACCTCCAGTGGAAT 
GAAAAGTGTTCTGCCCGGAACCATGACTTTAGGACTCCTTCAGTTCCTTTAGGACATACTCG 
CCAAGCCTTGTGCTCACAGGGCAAAGGAGAATATTTTAATGCTCCGCTGATGGCAGAGTAAA 
TGATAAGATTTGATGTTTTTGCTTGCTGTCATCTACTTTGTCTGGAAATGTCTA/^TGTTTC 
TGTAGCAGAAAACACGATAAAGCTATGATCTTTATTAGAG 
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FIGURE 4 

</usr/seqdb2/sst/DNA/Dnaseqs ,min/ss . DNA26846 
<subunit 1 of Ir 117 aa, 1 stop 
<MW: 12692, pi: 7.50, NX(S/T): 0 

MIVFGWAVFLASRSLGQGLLLTLEEHIAHFLGTGGAATTMGNSCICRDDSGTDDSVDTQQQQ 
AENSAVPTADTRSQPRDPVRPPRRGRGPHEPRRKKQNVDGLVLDTLAVIRTLVDK 

Important features: 
Signal peptide: 

amino acids 1-16 

N-myristoylation sites. 

amino acids 18-24, 32-38, 34-40, 35-41, 51-57 
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CCCACGCGTCCGCGCAGTCGCGCAGTTCTGCCTCCGCCTGCCAGTCTCGCCCGCGATCCCGG 
CCCGGGGCTGTGGCGTCGACTCCGACCCAGGCAGCCAGCAGCCCGCGCGGGAGCCGGACCGC 
CGCCGGAGGAGCTCGGACGGCATGCTGAGCCCCCTCCTTTGCTGAAGCCCGAGTGCGGAGAA 
GCCCGGGCAAACGCAGGCTAAGGAGACCAAAGCGGCGAAGTCGCGAGACAGCGGACAAGCAG 
CGGAGGAGAAGGAGGAGGAGGCGAACCCAGAGAGGGGCAGCAAAAGAAGCGGTGGTGGTGGG 
CGTCGTGGCCAS6GCGGCGGCTATCGCCAGCTCGCTCATCCGTCAGAAGAGGCAAGCCCGCG 
AGCGCGAGAAATCCAACGCCTGCAAGTGTGTCAGCAGCCCCAGCAAAGGCAAGACCAGCTGC 
GACAAAAACAAGTTAAATGTCTTTTCCCGGGTCAAACTCTTCGGCTCCAAGAAGAGGCGCAG 
AAGAAGACCAGAGCCTCAGCTTAAGGGTATAGTTACCAAGCTATACAGCCGACAAGGCTACC 
ACTTGCAGCTGCAGGCGGATGGAACCATTGATGGCACCAAAGATGAGGACAGCACTTACACT 
CTGTTTAACCTCATCCCTGTGGGTCTGCGAGTGGTGGCTATCCAAGGAGTTCAAACCAAGCT 
GTACTTGGCAATGAACAGTGAGGGATACTTGTACACCTCGGAACTTTTCACACCTGAGTGCA 
AATTCAAAGAATCAGTGTTTGAAAATTATTATGTGACATATTCATCAATGATATACCGTCAG 
CAGCAGTCAGGCCGAGGGTGGTATCTGGGTCTGAACAAAGAAGGAGAGATCATGAAAGGCAA 
CCATGTGAAGAAGAACAAGCCTGCAGCTCATTTTCTGCCTAAACCACTGAAAGTGGCCATGT 
ACAAGGAGCCATCACTGCACGATCTCACGGAGTTCTCCCGATCTGGAAGCGGGACCCCAACC 
AAGAGCAGAAGTGTCTCTGGCGTGCTGAACGGAGGCAAATCCATGAGCCACAATGAATCAAC 
GTAgCCAGTGAGGGCAAAAGAAGGGCTCTGTAACAGAACCTTACCTCCAGGTGCTGTTGAAT 
TCTTCTAGCAGTCCTTCACCCAAAAGTTCAAATTTGTCAGTGACATTTACCAAACAAACAGG 
CAGAGTTCACTATTCTATCTGCCATTAGACCTTCTTATCATCCATACTAAAGC 
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FIGURE 6 

></usr/seqdb2/sst/DNA/Dnaseqs . f ull/ss . DNA28498 
Xsubunit 1 of 1, 245 aa, 1 stop 
XMW: 27564, pi: 10.18, NX(S/T) : 1 

MAAAIASSLIRQKRQAREREKSNACKCVSSPSKGKTSCDKNKLNVFSRVKLFGSKKRRRRRP 
EPQLKGIVTKLYSRQGYHLQLQADGTIDGTKDEDSTYTLFNLIPVGLRVVAIQGVQTKLYLA 
MNSEGYLYTSELFTPECKFKESVFENYYVTYSSMIYRQQQSGRGWYLGLNKEGEIMKGNHVK 
KNKPAAHFLPKPLKVAMYKEPSLHDLTEFSRSGSGTPTKSRSVSGVLNGGKSMSHNEST 

N-glycosylati.on site. 

amino acids 242-246 

Glycosamlnoglycan attachment site. 

amino acids 165-169, 218-222 

Tyrosine kinase phosphorylation site. 

amino acids 93-100 

N-nyristoylation site. 

amino acids 87-93, 231-237 

ATP/6TP-binding site motif A (P-loop) . 

amino acids 231-239 

HB6F/FGF family proteins 

amino acids 78-94, 102-153 
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FIGURE 7 

ATGGCCGCGGCCATCGCTAGCGGCTTGATCCGCCAGAAGCGGCAGGCGCGGGAGCAGCACTG 
GGACCGGCCGTCTGCCAGCAGGAGGCGGAGCAGCCCCAGCAAGAACCGCGGGCTCTGCAACG 
GCAACCTGGTGGATATCTTCTCCAAAGTGCGCATCTTCGGCCTCAAGAAGCGCAGGTTGCGG 
CGCCAAGATCCCCAGCTCAAGGGTATAGTGACCAGGTTATATTGCAGGCAAGGCTACTACTT 
GCAAATGCACCCCGATGGAGCTCTCGATGGAACCAAGGATGACAGCACTAATTCTACACTCT 
TCAACCTCATACCAGTGGGACTACGTGTTGTTGCCATCCAGGGAGTGAAAACAGGGTTGTAT 
ATAGCCATGAATGGAGAAGGTTACCTCTACCCATCAGAACTTTTTACCCCTGAATGCAAGTT 
TAAAGAATCTGTTTTTGAAAATTATTATGTAATCTACTCATCCATGTTGTACAGACAACAGG 
AATCTGGTAGAGCCTGGTTTTTGGGATTAAATAAGGAAGGGCAAGCTATGAAAGGGAACAGA 
GTAAAGAAAACCAAACCAGCAGCTCATTTTCTACCCAAGCCATTGGAAGTTGCCATGTACCG 
AGAACCATCTTTGCATGATGTTGGGGAAACGGTCCCGAAGCCTGGGGTGACGCCAAGTAAAA 
GCACAAGTGCGTCTGCAATAATGAATGGAGGCAAACCAGTCAACAAGAGTAAGACAACAgaS 
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FIGURES 

></usr/seqcib2/sst/DNA/Dnaseqs,min/ss, DNA28503 
xsubunit 1 of 1, 247 aa, 1 stop 
XMW: 27702, pi: 10.36, NX(S/T): 2 

MAAAIASGLIRQKRQAREQHWDRPSASRRRSSPSKNRGLCNGNLVDIFSECVRIFGLKKRRLR 
RQDPQLKGIVTRLYCRQGYYLQMHPDGALDGTKDDSTNSTLFNLIPVGLRVVAIQGVKTGLY 
lAMNGEGYLYPSELFTPECKFKESVFENYYVIYSSMLYRQQESGRAWFLGLNKEGQAMKGNR 
VKKTKPAAHFLPKPLEVAMYREPSLHDVGETVPKPGVTPSKSTSASAIMNGGKPVNKSKTT 

N-glycosylation site* 

amino acids 100-104, 242-246 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 28-32, 29-33 

Tyrosine kinase phosphorylation site. 

amino acids 199-207 

H-myristoylation site. 

amino acids 38-44, 89-95, 118-124, 122-128, 222-228 

HB6F/F6F family proteins. 

amino acids 104-155, 171-198 
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FIGURE 9 

CTCGCAGCCGAGCGCGGCCGGGGAAGGGCTCTCCTTCCAGCGCCGAGCACTGGGCCCTGGCA 

GACGCCCCAAGATTGTTGTGAGGAGTCTAGCCAGTTGGTGAGCGCTGTAATCTGAACCAGCT 

GTGTCCAGACTGAGGCCCCATTTGCATTGTTTAACATACTTAGAAAATGAAGTGTTCATTTT 

TAACATTCCTCCTCCAATTGGTTTAATGCTGAATTACTGAAGAGGGCTAAGCAAAACCAGGT 

GCTTGCGCTGAGGGCTCTGCAGTGGCTGGGAGGACCCCGGCGCTCTCCCCGTGTCCTCTCCA 

CGACTCGCTCGGCCCCTCTGGAATAAAACACCCGCGAGCCCCGAGGGCCCAGAGGAGGCCGA 

CGTGCCCGAGCTCCTCCGGGGGTCCCGCCCGCGAGCTTTCTTCTCGCCTTCGCATCTCCTCC 

TCGCGCGTCTTGGACATGCCAGGAATAAAAAGGATACTCACTGTTACCATTCTGGCTCTCTG 

TCTTCCAAGCCCTGGGAATGCACAGGCACAGTGCACGAATGGCTTTGACCTGGATCGCCAGT 

CAGGACAGTGTTTAGATATTGATGAATGCCGAACCATCCCCGAGGCCTGCCGAGGAGACATG 

ATGTGTGTTAACCAAAATGGCGGGTATTTATGCATTCCCCGGACAAACCCTGTGTATCGAGG 

GCCCTACTCGAACCCCTACTCGACCCCCTACTCAGGTCCGTACCCAGCAGCTGCCCCACCAC 

TCTCAGCTCCAAACTATCCCACGATCTCCAGGCCTCTTATATGCCGCTTTGGATACCAGATG 

GATGAAAGCAACCAATGTGTGGATGTGGACGAGTGTGCAACAGATTCCCACCAGTGCAACCC 

CACCCAGATCTGCATCAATACTGAAGGCGGGTACACCTGCTCCTGCACCGACGGATATTGGC 

TTCTGGAAGGCCAGTGCTTAGACATTGATGAATGTCGCTATGGTTACTGCCAGCAGCTCTGT 

GCGAATGTTCCTGGATCCTATTCTTGTACATGCAACCCTGGTTTTACCCTCAATGAGGATGG 

AAGGTCTTGCCAAGATGTGAACGAGTGTGCCACCGAGAACCCCTGCGTGCAAACCTGCGTCA 

ACACCTACGGCTCTCTCATCTGCCGCTGTGACCCAGGATATGAACTTGAGGAAGATGGCGTT 

CATTGCAGTGATATGGACGAGTGCAGCTTCTCTGAGTTCCTCTGCCAACATGAGTGTGTGAA 

CCAGCCCGGCACATACTTCTGCTCCTGCCCTCCAGGCTACATCCTGCTGGATGACAACCGAA 

GCTGCCAAGACATCAACGAATGTGAGCACAGGAACCACACGTGCAACCTGCAGCAGACGTGC 

TACAATTTACAAGGGGGCTTC7\AATGCATCGACCCCATCCGCTGTGAGGAGCCTTATCTGAG 

GATCAGTGATAACCGCTGTATGTGTCCTGCTGAGAACCCTGGCTGCAGAGACCAGCCCTTTA 

CCATCTTGTACCGGGACATGGACGTGGTGTCAGGACGCTCCGTTCCCGCTGACATCTTCCAA 

ATGCT^GCCACGACCCGCTACCCTGGGGCCTATTACATTTTCCAGATCAAATCTGGGAATGA 

GGGCAGAGAATTTTACATGCGGCAAACGGGCCCCATCAGTGCCACCCTGGTGATGACACGCC 

CCATCAAAGGGCCCCGGGAAATCCAGCTGGACTTGGAAATGATCACTGTCAACACTGTCATC 

AACTTCAGAGGCAGCTCCGTGATCCGACTGCGGATATATGTGTCGCAGTACCCATTCSSBGC 

CTCGGGCTGGAGCCTCCGACGCTGCCTCTCATTGGCACCAAGGGACAGGAGAAGAGAGGAAA 

TAACAGAGAGAATGAGAGCGACACAGACGTTAGGCATTTCCTGCTGAACGTTTCCCCGAAGA 

GTCAGCCCCGACTTCCTGACTCTCACCTGTACTATTGCAGACCTGTCACCCTGCAGGACTTG 

CCACCCCCAGTTCCTATGACACAGTTATCAAAAAGTATTATCATTGCTCCCCTGATAGAAGA 

TTGTTGGTGAATTTTCAAGGCCTTCAGTTTATTTCCACTATTTTCAAAGAAAATAGATTAGG 

TTTGCGGGGGTCTGAGTCTATGTTCAAAGACTGTGAACAGCTTGCTGTCACTTCTTCACCTC 

TTCCACTCCTTCTCTCACTGTGTTACTGCTTTGCAAAGACCCGGGAGCTGGCGGGGAACCCT 

GGGAGTAGCTAGTTTGCTTTTTGCGTACACAGAGAAGGCTATGTAAAC;«\ACCACAGCAGGA 

TCGAAGGGTTTTTAGAGAATGTGTTTCAAAACCATGCCTGGTATTTTCAACCATAAAAGAAG 

TTTCAGTTGTCCTTAAATTTGTATAACGGTTTAATTCTGTCTTGTTCATTTTGAGTATTTTT 

AAAAAATATGTCGTAGAATTCCTTCGAAAGGCCTTCAGACACATGCTATGTTCTGTCTTCCC 

AAACCCAGTCTCCTCTCCATTTTAGCCCAGTGTTTTCTTTGAGGACCCCTTAATCTTGCTTT 

CTTTAGAATTTTTACCCAATTGGATTGGAATGCAGAGGTCTCCAAACTGATTAAATATTTGA 

AGAGA 
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FIGURE 10 

MPGIKRILTVTILALCLPSPGNAQAQCTNGFDLDRQSGQCLDIDECRTIPEACRGDMMCVNQ 
NGGYLCIPRTNPVYRGPYSNPYSTPYSGPYPJ\AAPPLSAPNYPTISRPLICRFGYQMDESNQ 
CVDVDECATDSHQCNPTQICINTEGGYTCSCTDGYWLLEGQCLDIDECRYGYCQQLCANVPG 
SYSCTCNPGFTLNEDGRSCQDVNECATENPCVQTCVNTYGSLICRCDPGYELEEDGVHCSDM 
DECSFSEFLCQHECVNQPGTYFCSCPPGYILLDDNRSCQDINECEHRNHTCNLQQTCYNLQG 
GFKCIDPIRCEEPYLRISDNRCMCPAENPGCRDQPFTILYRDMDVVSGRSVPADIFQMQATT 
RYPGAYYIFQIKSGNEGREFYMRQTGPISATLVMTRPIKGPREIQLDLEMITVNTVINFRGS 

SVIRLRIYVSQYPF 

Important features of the protein: 
Signal peptide: 

amino acids 1-25 

N-glycosylation sites. 

amino acids 283-287, 296-300 

N-myristoylation sites. 

amino acids 21-27, 64-70, 149-155, 186-192, 226-232, 242-248, 
267-273, 310-316 

Aspartio acid and asparagine hydroxylation sites, 
amino acids 144-156, 181-193, 262-274 

Cell attachment seqaence. 

amino acids 54-57 



Calcium-binding E6F-like . 

amino acids 131-166, 172-205, 211-245, 251-286 
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FIGURE 11 

CAGGTCCAACTGCACCTCGGTTCTATCGATTGAATTCCCCGGGGATCCTCTAGAGATCCCTC 

GACCTCGACCCACGCGTCCGAACACAGGTCCTTGTTGCTGCAGAGAAGCAGTTGTTTTGCTG 

GAAGGAGGGAGTGCGCGGGCTGCCCCGGGCTCCTCCCTGCCGCCTCCTCTCAGTGGATGGTT 

CCAGGCACCCTGTCTGGGGCAGGGAGGGCACAGGCCTGCACATCGAAGGTGGGGTGGGACCA 

GGCTGCCCCTCGCCCCAGCATCCAAGTCCTCCCTTGGGCGCCCGTGGCCCTGCAGACTCTCA 

GGGCTAAGGTCCTCTGTTGCTTTTTGGTTCCACCTTAGAAGAGGCTCCGCTTGACTAAGAGT 

AGCTTGAAGGAGGCACCATSCAGGAGCTGCATCTGCTCTGGTGGGCGCTTCTCCTGGGCCTG 

GCTCAGGCCTGCCCTGAGCCCTGCGACTGTGGGGAAAAGTATGGCTTCCAGATCGCCGACTG 

TGCCTACCGCGACCTAGAATCCGTGCCGCCTGGCTTCCCGGCCAATGTGACTACACTGAGCC 

TGTCAGCCAACCGGCTGCCAGGCTTGCCGGAGGGTGCCTTCAGGGAGGTGCCCCTGCTGCAG 

TCGCTGTGGCTGGCACACAATGAGATCCGCACGGTGGCCGCCGGAGCCCTGGCCTCTCTGAG 

CCATCTCAAGAGCCTGGACCTCAGCCACAATCTCATCTCTGACTTTGCCTGGAGCGACCTGC 

ACAACCTCAGTGCCCTCCAATTGCTCAAGATGGACAGCAACGAGCTGACCTTCATCCCCCGC 

GACGCCTTCCGCAGCCTCCGTGCTCTGCGCTCGCTGCAACTCAACCACAACCGCTTGCACAC 

ATTGGCCGAGGGCACCTTCACCCCGCTCACCGCGCTGTCCCACCTGCAGATCAACGAGAACC 

CCTTCGACTGCACCTGCGGCATCGTGTGGCTCAAGACATGGGCCCTGACCACGGCCGTGTCC 

ATCCCGGAGCAGGACAACATCGCCTGCACCTCACCCCATGTGCTCAAGGGTACACCGCTGAG 

CCGCCTGCCGCCACTGCCATGCTCGGCGCCCTCAGTGCAGCTCAGCTACCAACCCAGCCAGG 

ATGGTGCCGAGCTGCGGCCTGGTTTTGTGCTGGCACTGCACTGTGATGTGGACGGGCAGCCG 

GCCCCTCAGCTTCACTGGCACATCCAGATACCCAGTGGCATTGTGGAGATCACCAGCCCCAA 

CGTGGGCACTGATGGGCGTGCCCTGCCTGGCACCCCTGTGGCCAGCTCCCAGCCGCGCTTCC 

AGGCCTTTGCCAATGGCAGCCTGCTTATCCCCGACTTTGGCAAGCTGGAGGAAGGCACCTAC 

AGCTGCCTGGCCACCAATGAGCTGGGCAGTGCTGAGAGCTCAGTGGACGTGGCACTGGCCAC 

GCCCGGTGAGGGTGGTGAGGACACACTGGGGCGCAGGTTCCATGGCAAAGCGGTTGAGGGAA 

AGGGCTGCTATACGGTTGACAACGAGGTGCAGCCATCAGGGCCGGAGGACAATGTGGTCATC 

ATCTACCTCAGCCGTGCTGGGAACCCTGAGGCTGCAGTCGCAGAAGGGGTCCCTGGGCAGCT 

GCCCCCAGGCCTGCTCCTGCTGGGCCAAAGCCTCCTCCTCTTCTTCTTCCTCACCTCCTTCT 

AGCCCCACCCAGGGCTTCCCTAACTCCTCCCCTTGCCCCTACCAATGCCCCTTTAAGTGCTG 

CAGGGGTCTGGGGTTGGCAACTCCTGAGGCCTGCATGGGTGACTTCACATfTTCCTACCTCT 

CCTTCTAATCTCTTCTAGAGCACCTGCTATCCCCAACTTCTAGACCTGCTCCAAACTAGTGA 

CTAGGATAGAATTTGATCCCCTAACTCACTGTCTGCGGTGCTCATTGCTGCTAACAGCATTG 

CCTGTGCTCTCCTCTCAGGGGCAGCATGCTAACGGGGCGACGTCCTAATCCAACTGGGAGT^ 

GCCTCAGTGGTGGAATTCCAGGCACTGTGACTGTCAAGCTGGCAAGGGCCAGGATTGGGGGA 

ATGGAGCTGGGGCTTAGCTGGGAGGTGGTCTGAAGCAGACAGGGAATGGGAGAGGAGGATGG 

GAAGTAGACAGTGGCTGGTATGGCTCTGAGGCTCCCTGGGGCCTGCTCAAGCTCCTCCTGCT 

CCTTGCTGTTTTCTGATGAfTTGGGGGCTTGGGAGTCCCTTTGTCCTCATCTGAGACTGAAA 

TGTGGGGATCCAGGATGGCCTTCCTTCCTCTTACCCTTCCTCCCTCAGCCTGCAACCTCTAT 

CCTGGAACCTGTCCTCCCTTTCTCCCCAACTATGCATCTGTTGTCTGCTCCTCTGCAAAGGC 

CAGCCAGCTTGGGAGCAGCAGAGAAATAAACAGCATTTCTGATGCCAAAAAAAAAAAAAAAA 

AAGGGCGGCCGCGACTCTAGAGTCGACCT 



wo 00/77037 



PCTAJSOO/14042 



12/75 

FIGURE 12 

MQELHLLWWALLLGLAQACPEPCDCGEKYGFQIADCAYRDLESVPPGFPANVTTLSLSANRL 
PGLPEGAFREVPLLQSLWLAHNEIRTVAAGALASLSHLKSLDLSHNLISDFAWSDLHNLSAL 
QLLKMDSNELTFIPRDAFRSLRALRSLQLNHNRLHTLAEGTFTPLTALSHLQINENPFDCTC 
GIVWLKTWALTTAVSIPEQDNIACTSPHVLKGTPLSRLPPLPCSAPSVQLSYQPSQDGAELR 
PGFVLALHCDVDGQPAPQLHWHIQIPSGIVEITSPNVGTDGRALPGTPVASSQPRFQAFANG 
SLLIPDFGKLEEGTYSCLATNELGSAESSVDVALATPGEGGEDTLGRRFHGKAVEGKGCYTV 
DNEVQPSGPEDNWIIYLSRAGNPEAAVAEGVPGQLPPGLLLLGQSLLLFFFLTSF 

Inportani: features of the protein: 
Signal peptide: 

amino acids 1-18 

Transmembrane domain: 

amino acids 403-418 

N-glycosylation sites. 

amino acids 51-55, 120-124, 309-313 

Tyrosine kinase phosphorylation site* 

amino acids 319-326 

N-Biyristoylation sites* 

amino acids 14-20, 64-70, 92-98, 218-224, 294-300, 323-329, 

} " 

334-340, 350-356, 394^400 

Amidation site. 

amino acids 355-359 

Leucine rich repeats. 

amino acids 51-74, 75-98, 99-122, 123-146, 147-170 

Leucine rich repeat C-terminal domain. 

amino acids 180-230 
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FTGIJRE 13 

CCAGGCCGGGAGGCGACGCGCCCAGCCGTCTAAACGGGAACAGCCCTGGCTGAGGGAGCTGC 

AGCGCAGCAGAGTATCTGACGGCGCCAGGTTGCGTAGGTGCGGCACGAGGAGTTTTCCCGGC 

AGCGAGGAGGTCCTGAGCAGCMSeCCCGGAGGAGCGCCTTCCCTGCCGCCGCGCTCTGGCT 

CTGGAGCATCCTCCTGTGCCTGCTGGCACTGCGGGCGGAGGCCGGGCCGCCGCAGGAGGAGA 

GCCTGTACCTATGGATCGATGCTCACCAGGCAAGAGTACTCATAGGATTTGAAGAAGATATC 

CTGATTGTTTCAGAGGGGAAAATGGCACCTTTTACACATGATTTCAGAAAAGCGCAACAGAG 

AATGCCAGCTATTCCTGTCAATATCCATTCCATGAATTTTACCTGGCAAGCTGCAGGGCAGG 

CAGAATACTTCTATGAATTCCTGTCCTTGCGCTCCCTGGATAAAGGCATCATGGCAGATCCA 

ACCGTCAATGTCCCTCTGCTGGGAACAGTGCCTCACAAGGCATCAGTTGTTCAAGTTGGTTT 

CCCATGTCTTGGAAAACAGGATGGGGTGGCAGCATTTGAAGTGGATGTGATTGTTATGAATT 

CTGAAGGCAACACCATTCTCCAAACACCTCAAAATGCTATCTTCTTTAAAACATGTCAACAA 

GCTGAGTGCCCAGGCGGGTGCCGAAATGGAGGCTTTTGTAATGAAAGACGCATCTGCGAGTG 

TCCTGATGGGTTCCACGGACCTCACTGTGAGAAAGCCCTTTGTACCCCACGATGTATGAATG 

GTGGACTTTGTGTGACTCCTGGTTTCTGCATCTGCCCACCTGGATTCTATGGAGTGAACTGT 

GACAAAGCAAACTGCTCAACCACCTGCTTTAATGGAGGGACCTGTTTCTACCCTGGAAAATG 

TATTTGCCCTCCAGGACTAGAGGGAGAGCAGTGTGAAATCAGCAAATGCCCACAACCCTGTC 

GAAATGGAGGTAAATGCATTGGTAAAAGCAAATGTAAGTGTTCCAAAGGTTACCAGGGAGAC 

CTCTGTTCAAAGCCTGTCTGCGAGCCTGGCTGTGGTGCACATGGAACCTGCCATGAACCCAA 

CAAATGCCAATGTCAAGAAGGTTGGCATGGAAGACACTGCAATAAAAGGTACGAAGCCAGCC 

TCATACATGCCCTGAGGCCAGCAGGCGCCCAGCTCAGGCAGCACACGCCTTCACTTAAAAAG 

GCCGAGGAGCGGCGGGATCCACCTGAATCCAATTACATCTGGT^CTCCGACATCTGAAAC 

GTTTTAAGTTACACCAAGTTCATAGCCTTTGTTAACCTTTCATGTGTTGAATGTTCAAATAA 

TGTTCATTACACTTAAGAATACTGGCCTGAATTTTATTAGCTTCATTATAAATCACTGAGCT 

GATATTTACTCTTCCTTTTAAGTTT;rCTAAGTACGTCTGTAGCATGATGGTATAGATTTTCT 

TGTTTCAGTGCTTTGGGACAGATTTTATATTATGTCAATTGATCAGGTTAAAATTTTCAGTG 

TGTAGTTGGCAGATATTTTCAAAATTACAATGCATTTATGGTGTCTGGGGGCAGGGGAACAT 

CAGAAAGGTTAAATTGGGCAAAAATGCGTAAGTCACAAGAATTTGGATGGTGCAGTTAATGT 

TGAAGTTACAGCATTTCAGATTTTATTGTCAGATATTTAGATGTTTGTTACATTTTTAAAAA 

TTGCTCTTAATTTTTAAACTCTCAATACAATATATTTTGACCTTACCATTATTCCAGAGATT 

CAGTATTAAAAAAAAAAAAATTACACTGTGGTAGTGGCATTTAAACAATATAATATATTCTA 

AACACAATGAAATAGGGAATATAATGTATGAACTTTTTGCATTGGCTTGAAGCAATATAATA 

TATTGTAAACAAAACACAGCTCTTACCTAATAAACATTTTATACTGTTTGTATGTATAAAAT 

AAAGGTGCTGCTTTAGTTTTTTGGAAAA/^AAAAAAAAAAAAZ^AAAATU^ 
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FIGURE 14 

MARRSAFPAAALWLWSILLCLLALRAEAGPPQEESLYLWIDAHQARVLIGFEEDILIVSEGK 
MAPFTHDFRKAQQRMPAIPVNIHSMNFTWQAAGQAEYFYEFLSLRSLDKGIMADPTVNVPLL 
GTVPHKASVVQVGFPCLGKQDGVAAFEVDVIVMNSEGNTILQTPQNAIFFKTCQQAECPGGC 
RNGGFCNERRICECPDGFHGPHCEKALCTPRCMNGGLCVTPGFCICPPGFYGVNCDKANCST 
TCFNGGTCFYPGKCICPPGLEGEQCEISKCPQPCRNGGKCIGKSKCKCSKGYQGDLCSKPVC 
EPGCGAHGTCHEPNKCQCQEGWHGRHCNKRYEASLIHALRPAGAQLRQHTPSLKKAEERRDP 
PESNYIW 

Signal sequence. 

amino acids 1-28 

N-glycosylatlon sites. 

amino acids 88-92, 245-249 

Tyrosine kinase phosphorylation site. 

amino acids 370-378 

N-myristoylation sites. 

amino acids 184-190, 185-191, 189-195, 315-321 

ATP/GTP-binding site motif A (P-loop) . 

amino acids 285-293 

EGF-like domain cysteine pattern signature. 

amino acids 198-210, 230-242, 262-274, 294-306, 326-338 
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FIGURE 15 

AGAACCTCAGAAATGTGAGTTATTTGGGAATGGCTGTTTGTAAATGTCCTTACGTAAGCCAA 
GAGGAGGTCTTGACTTGGGGTCCCAGGGGTACCGCAGATCCCAGGGACTGGAGCAGCACTAG 
CAAGCTCTGGAGGATGAGCCAGGAGTCTGGAATTGAGGCTGAGCCAAAGACCCCAGGGCCGT 
CTCAGTCTCATAAAAGGGGATCAGGCAGGAGGAGTTTGGGAGAAACCTGAGAAGGGCCTGAT 
TTGCAGCATC ATGA TGGGCCTCTCCTTGGCCTCTGCTGTGCTCCTGGCCTCCCTCCTGAGTC 
TCCACCTTGGAACTGCCACACGTGGGAGTGACATATCCAAGACCTGCTGCTTCCAATACAGC 
CACAAGCCCCTTCCCTGGACCTGGGTGCGAAGCTATGAATTCACCAGTAACAGCTGCTCCCA 
GCGGGCTGTGATATTCACTACCAAAAGAGGCAAGAAAGTCTGTACCCATCCAAGGAAAAAAT 
GGGTGrAAAjVATACATTTCTTTACTGAAAACTCCGAAACAATTG TGA CTCAGCTGAATTTTC 
ATCCGAGGACGCTTGGACCCCGCTCTTGGCTCTGCAGCCCTCTGGGGAGCCTGCGGAATCTT 
TTCTGAAGGCTACATGGACCCGCTGGGGAGGAGAGGGTGTTTCCTCCCAGAGTTACTTTAAT 
AAAGGTTGTTCATAGAGTTGAAAAAAAAAAAAAAAAAAAAAAAA/^AAAAAAAAAAAAAAAAA 
AAAAAi\AAAAAAAAAAAA7\AAAAAAAAAAAAAAAAAAAA 
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FIGURE 16 

MMGLSLASAVLLASLLSLHLGTATRGSDISKTCCFQYSHKPLPWTWVRSYEFTSNSCSQRAV 
I FTTKRGKKVCTHPRKKWVQKYISLLKTPKQL 

Important features of the protein: 
Signal peptide: 

amino acids 1-23 

N-myristoylation sites. 

amino acids 3-9, 26-32 

Amidation site. 

amino acids 68-72 

Small cytokines (intecrine/chemokine) . 

amino acids 23-88 
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FIGURE 17 

GCGAGAACCTTTGCACGCGCACAAACTACGGGGACGATTTCTGATTGATTTTTGGCGCTTTCGATCCACCCTCC 
TCCCTTCTCMGGGACTTTGGGGACAAAGCGTCCCGACCGCCTCGAGCGCTCGAGCAGGGCGCTATCCAGGAGC 
CAGGACAGCGTCGGGAACCAGACCATGGCTCCTGGACCCCAAGATCCTTAAGTTCGTCGTCTTCATCGTCGCGG 
TTCTGCTGCCGGTCCGGGTTGACTCTGCCACCATCCCCCGGCAGGACGAAGTTCCCCAGCAGACAGTGGCCCCA 
CAGCAACAGAGGCGCAGCCTCAAGGAGGAGGAGTGTCCAGCAGGATCTCATAGATCAGAATATACTGGAGCCTG 
TAACCCGTGCACAGAGGGTGTGGATTACACCATTGCTTCCAACAATTTGCCTTCTTGCCTGCTATGTACAGTTT 
GTAAATCAGGTCAAACAAATAAAAGTTCCTGTACCACGACCAGAGACACCGTGTGTCAGTGTGAAAAAGGAAGC 
TTCCAGGATAAAAACTCCCCTGAGATGTGCCGGACGTGTAGAACAGGGTGTCCCAGAGGGATGGTCAAGGTCAG 
TAATTGTACGCCCCGGAGTGACATCAAGTGCAAAAATGAATCAGCTGCCAGTTCCACTGGGAAAACCCCAGCAG 
CGGAGGAGACAGTGACCACCATCCTGGGGATGCTTGCCTCTCCCTATCACTACCTTATCATCATAGTGGTTTTA 
GTCATCATTTTAGCTGTGGTTGTGGTTGGCTTTTCATGTCGGAAGAAATTCATTTCTTACCTCAAAGGCATCTG 
CTCAGGTGGTGGAGGAGGTCCCGAACGTGTGCACAGAGTCCTTTTCCGGCGGCGTTCATGTCCTTCACGAGTTC 
CTGGGGCGGAGGACAATGCCCGCAACGAGACCCTGAGTAACAGATACTTGCAGCCCACCCAGGTCTCTGAGCAG 
GAAATCCAAGGTCAGGAGCTGGCAGAGCTAACAGGTGTGACTGTAGAGTCGCCAGAGGAGCCACAGCGTCTGCT 
GGAACAGGCAG/^GCTGAAGGGTGTCAGAGGAGGAGGCTGCTGGTTCCAGTGAATGACGCTGACTCCGCTGACA 
TCAGCACCTTGCTGGATGCCTCGGCAACACTGGT^AGAAGGACATGCAAAGGAAACAATTCAGGACCAACTGGTG 
GGCTCCGAAAAGCTCTTTTATGAAGAAGATGAGGCAGGCTCTGCTACGTCCTGCCTGS^AAGAATCTCTTCAG 
GAAACCAGAGCTTCCCTCATTTACCTTTTCTCCTACAAAGGGAAGCAGCCTGGAAGAAACAGTCCAGTACTTGA 
CCCATGCCCCAACAAACTCTACTATCCAATATGGGGCAGCTTACCAATGGTCCTAGAACTTTGTTAACGCACTT 
GGAGTAATTTTTATGAAATACTGCGTGTGATAAGCAAACGGGAGAAATTTATATCAGATTCTTGGCTGCATAGT 
TATACGATTGTGTATTAAGGGTCGTTTTAGGCCACATGCGGTGGCTCATGCCTGTAATCCCAGCACTTTGATAG 
GCTGAGGCAGGTGGATTGCTTGAGCTCGGGAGTTTGAGACCAGCCTCATCAACACAGTGAAACTCCATCTCAAT 
TTAAAAAGAAT^AAAAGTGGTTTTAGGATGTCATTCTTTGCAGTTCTTCATCATGAGACAAGTCTTTTTTTCTGC 
TTCTTATATTGCAAGCTCCATCTCTACTGGTGTGTGCATTTAATGACATCTAACTACAGATGCCGCACAGCCAC 
AATGCTTTGCCTTATAGTTTTTTAACTTTAGAACGGGATTATCTTGTTATTACCTGTATTTTCAGTTTCGGATA 
TTTTTGACTTAATGATGAGATTATCAAGACGTAGCCCTATGCTAAGTCATGAGCATATGGACTTACGAGGGTTC 
GACTTAGAGTTTTGAGCTTTAAGATAGGATTATTGGGGCTTACCCCCACCTTAATTAGAGAAACATTTATATTG 
CTTACTACTGTAGGCTGTACATCTCTTTTCCGATTTTTGTATAATGATGTAAACATGGAAAAACTTTAGGAAAT 
GCACTTATTAGGCTGTTTACATGGGTTGCCTGGATACAAATCAGCAGTCAAAAATGACTAAAAATATAACTAGT 
GACGGAGGGAGAAATCCTCCCTCTGTGGGAGGCACTTACTGCATTCCAGTTCTCCCTCCTGCGCCCTGAGACTG 
GACCAGGGTTTGATGGCTGGCAGCTTCTCAAGGGGCAGCTTGTCTTACTTGTTAATTTTAGAGGTATATAGCCA 
TATTTATTTATAAATAAATATTTATTTATTTATTTATAAGTAGATGTTTACATATGCCCAGGATTTTGAAGAGC 
CTGGTATCTTTGGGAAGCCATGTGTCTGGTTTGTCGTGCTGGGACAGTCATGGGACTGCATCTTCCGACTTGTC 
CACAGCAGATGAGGACAGTGAGAATTAAGTTAGATCCGAGACTGCGAAGAGCTTCTCTTTCAAGCGCCATTACA 
GTTGAACGTTAGTGAATCTTGAGCCTCATTTGGGCTCAGGGCAGAGCAGGTGTTTATCTGCCCCGGCATCTGCC 
ATGGCATCAAGAGGGAAGAGTGGACGGTGCTTGGGAATGGTGTGAAATGGTTGCCGACTCAGGCATGGATGGGC 
CCCTCTCGCTTCTGGTGGTCTGTGAACTGAGTCCCTGGGATGCCTTTTAGGGCAGAGATTCCTGAGCTGCGTTT 
TAGGGTACAGATTCCCTGTTTGAGGAGCTTGGCCCCTCTGTAAGCATCTGACTCATCTCAGAGATATCAATTCT 
TAAACACTGTGACAACGGGATCTAAAATGGCTGACACATTTGTCCTTGTGTCACGTTCCATTATTTTATTTAAA 
AACCTCAGTAATCGTTTTAGCTTCTTTCCAGCAAACTCTTCTCCACAGTAGCCCAGTCGTGGTAGGATAAATTA 
CGGATATAGTCATTCTAGGGGTTTCAGTCTTTTCCATCTCAAGGCATTGTGTGTTTTGTTCCGGGACTGGTTTG 
GCTGGGACAAAGTTAGAACTGCCTGAAGTTCGCACATTCAGATTGTTGTGTCCATGGAGTTTTAGGAGGGGATG 
GCCTTTCCGGTCTTCGCACTTCCATCCTCTCCCACTTCCATCTGGCGTCCCACACCTTGTCCCCTGCACTTCTG 
GATGACACAGGGTGCTGCTGCCTCCTAGTCTTTGCCTTTGCTGGGCCTTCTGTGCAGGAGACTTGGTCTCAAAG 
CTCAGAGAGAGCCAGTCCGGTCCCAGCTCCTTTGTCCCTTCCTCAGAGGCCTTCCTTGAAGATGCATCTAGACT 
ACCAGCCTTATCAGTGTTTAAGCTTATTCCTTTAACATAAGCTTCCTGACAACATGAAATTGTTGGGGTTTTTT 
GGCGTTGGTTGATTTGTTTAGGTTTTGCTTTATACCCGGGCCAAATAGCACATAACACCTGGTTATATATGAAA 
TACTCATATGTTTATGACCAAAATAAATATGAAACCTCATRTTAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 18 

MGLWGQSVPTASSARAGRYPGARTASGTRPWLLDPKILKFVVFIVAVLLPVRVDSATIPRQD 
EVPQQTVAPQQQRRSLKEEECPAGSHRSEYTGACNPCTEGVDYTIASNNLPSCLLCTVCKSG 
QTNKSSCTTTRDTVCQCEKGSFQDKNSPEMCRTCRTGCPRGMVKVSNCTPRSDIKCKNESAA 
SSTGKTPAAEETVTTILGMLASPYHYLIIIVVLVIILAWWGFSCRKKFISYLKGICSGGG 
GGPERVHRVLFRRRSCPSRVPGAEDNARNETLSNRYLQPTQVSEQEIQGQELAELTGVTVES 
PEEPQRLLEQAEAEGCQRRRLLVPVNDADSADISTLLDASATLEEGHAKETIQDQLVGSEKL 

FYEEDEAGSATSCL 

Inqportant features of the protein: 
Transmenibrane domains: 

amino acids 35-52, 208-230 

N-glycosylation sites. 

amino acids 127-131, 182-186, 277-281 

Glycosaminoglycan atta c hment site. 

amino acids 245-249 

gAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 260-264 

N-myristoylation sites. 

amino acids 21-27, 86-92, 102-108, 161-167, 242-248, 270-276, 
297-303, 380-386 '^^ 

ATP/GTP-binding site motif A (P-loop) . 

amino acids 185-193 

TNFR/N6FR cysteine-rioh region. 

amino acids 99-139 
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F I G URE 19 

GCGGCACCTGGAAGaSSCGCCCATTGGCTGGTGGCCTGCTCAAGGTGGTGTTCGTGGTCTTC 
GCCTCCTTGTGTGCCTGGTATTCGGGGTACCTGCTCGCAGAGCTCATTCCAGATGCACCCCT 
GTCCAGTGCTGCCTATAGCATCCGCAGCATCGGGGAGAGGCCTGTCCTCAAAGCTCCAGTCC 
CCAAAAGGCAAAAATGTGACCACTGGACTCCCTGCCCATCTGACACCTATGCCTACAGGTTA 
CTCAGCGGAGGTGGCAGAAGCAAGTACGCCAAAATCTGCTTTGAGGATAACCTACTTATGGG 
AGAACAGCTGGGAAATGTTGCCAGAGGAATAAACATTGCCATTGTCAACTATGTAACTGGGA 
ATGTGACAGCAACACGATGTTTTGATATGTATGAAGGCGATAACTCTGGACCGATGACAAAG 
TTTATTCAGAGTGCTGCTCCAAAATCCCTGCTCTTCATGGTGACCTATGACGACGGAAGCAC 
AAGACTGAATAACGATGCCAAGAATGCCATAGAAGCACTTGGAAGTAAAGAAATCAGGAACA 
TGAAATTCAGGTCTAGCTGGGTATTTATTGCAGCAAAAGGCTTGGAACTCCCTTCCGAAATT 
CAGAGAGAAAAGATCAACCACTCTGATGCTAAGAACAACAGATATTCTGGCTGGCCTGCAGA 
GATCCAGATAGAAGGCTGCATACCCA7^GAACGAAGC3E^ACTGCAGGGTCCTGAGTAAAT 
GTGTTCTGTATAAACAAATGCAGCTGGAATCGCTCAAGAATCTTATTTTTCTAAATCCAACA 
GCCCATATTTGATGAGTATTTTGGGTTTGTTGTAAACCAATGAACATTTGCTAGTTGTATCA 
AATCTTGGTACGCAGTATTTTTATACCAGTATTTTATGTAGTGAAGATGTCAATTAGCAGGA 
AACTAAAATGAATGGAAATTCTTAAAAAAAAAA 
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FTGIJRE 20 

MRPLAGGLLKWFWFASLCAWYSGYLLAELIPDAPLSSAAYSIRSIGERPVLKAPVPKRQK 
CDHWTPCPSDTYAYRLLSGGGRSKYAKICFEDNLLMGEQLGNVARGINIAIVNYVTGNVTAT 
RCFDMYEGDNSGPMTKFIQSAAPKSLLFMVTYDDGSTRLNNDAKNAIEALGSKEIRNMKFRS 
SWVFIAAKGLELPSEIQREKINHSDAKNNRYSGWPAEIQIEGCIPKERS 

Xnportant features of the protein: 
Signal peptide: 

amino acids 1-20 

N-glycosylation sites. 

amino acids 120-124, 208-212 

Glycosaminoglycan attachment site. 

amino acids 80-84 

N-myristoylation sites. 

amino acids 81-87, 108-114, 119-125 
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FIGURE 21 

CCGGGGAGGGGAGGGCCCGTCCCGCCCCTCCCCGTCTCTCCCCGCCCCTCCCCGTCCCTCCC 

GCCGAAGCTCCGTCCCGCCCGCGGGCCGGCTCCGCCCTCACCTCCCGGCCGCGGCTGCCCTC 

TGCCCGGGTTGTCCJ^GMfiGAGGGCGCTCCACCGGGGTCGCTCGCCCTCCGGCTCCTGCTG 

TTCGTGGCGCTACCCGCCTCCGGCTGGCTGACGACGGGCGCCCCCGAGCCGCCGCCGCTGTC 

CGGAGCCCCACAGGACGGCATCAGAATTAATGTAACTACACTGAAAGATGATGGGGACATAT 

CTAAACAGCAGGTTGTTCTTAACATAACCTATGAGAGTGGACAGGTGTATGTAAATGACTTA 

CCTGTAAATAGTGGTGTAACCCGAATAAGCTGTCAGACTTTGATAGTGAAGAATGAAAATCT 

TGAAAATTTGGAGGAAAAAGAATATTTTGGAATTGTCAGTGTAAGGATTTTAGTTCATGAGT 

GGCCTATGACATCTGGTTCCAGTTTGCAACTAATTGTCATTCAAGAAGAGGTAGTAGAGATT 

GATGGAAAACAAGTTCAGCAAAAGGATGTCACTGAAATTGATATTTTAGTTAAGAACCGGGG 

AGTACTCAGACATTCAAACTATACCCTCCCTTTGGAAGAAAGCATGCTCTACTCTATTTCTC 

GAGACAGTGACATTTTATTTACCCTTCCTAACCTCTCCAAAAAAGAAAGTGTTAGTTCACTG 

CAAACCACTAGCCAGTATCTTATCAGGAATGTGGAAACCACTGTAGATGAAGATGTTTTACC 

TGGCAAGTTACCTGAAACTCCTCTCAGAGCAGAGCCGCCATCTTCATATAAGGTAATGTGTC 

AGTGGATGGAAAAGTTTAGAAAAGATCTGTGTAGGTTCTGGAGCAACGTTTTCCCAGTATTC 

TTTCAGTTTTTGAACATCATGGTGGTTGGAATTACAGGAGCAGCTGTGGTAATAACCATCTT 

AAAGGTGTTTTTCCCAGTTTCTGAATACAAAGGAATTCTTCAGTTGGATAAAGTGGACGTCA 

TACCTGTGACAGCTATCAACTTATATCCAGATGGTCCAGAGAAAAGAGCTGAAAACCTTGAA 

GATAAAACATGTATTSSAAACGCCATCTCATATCATGGACTCCGAAGTAGCCTGTTGCCTCC 

AAATTTGCCACTTGAATATAATTTTCTTTAAATCGTT 
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F IGURE 22 

></usr/seqdb2/sst/DNA/Dnaseqs,min/ss.DNA60783 
Xsubunit 1 of 1, 330 aa, 1 stop 
XMW: 36840, pi: 4.84, NX(S/T): 4 

MEGAPPGSLALRLLLFVALPASGWLTTGAPEPPPLSGAPQDGIRINVTTLKDDGDISKQQW 
LNITYESGQVYVNDLPVNSGVTRISCQTLIVKNENLENLEEKEYFGIVSVRILVHEWPMTSG 
SSLQLIVIQEEVVEIDGKQVQQKDVTEIDILVKNRGVLRHSNYTLPLEESMLYSISRDSDIL 
FTLPNLSKKESVSSLQTTSQYLIRNVETTVDEDVLPGKLPETPLRAEPPSSYECVMCQWMEKF 
RKDLCRFWSNVFPVFFQFLNIMVVGITGAAWITILKVFFPVSEYKGILQLDKVDVIPVTAI 

NLYPDGPEKRAENLEDKTCI 

Important features of the protein: 
Signal peptide: 

amino acids 1-23 



Transmembrane domain: 

amino acids 266-284 

Leucine zipper pattern. 

amino acids 155-176 

N-glyoosylation sites. 

amino acids 46-49, 64-67, 166-169, 191-194 
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FIGURE 23 

CGTCTCTGCGTTCGCCaSSCGTCCCGGGGCGCCAGGGCCACTCTGGCCTCTGCCCTGGGGGG 
CCCTGGCTTGGGCCGTGGGCTTCGTGAGCTCCATGGGCTCGGGGAACCCCGCGCCCGGTGGT 
GTTTGCTGGCTCCAGCAGGGCCAGGAGGCCACCTGCAGCCTGGTGCTCCAGACTGATGTCAC 
CCGGGCCGAGTGCTGTGCCTCCGGCAACATTGACACCGCCTGGTCCAACCTCACCCACCCGG 
GGAACAAGATCAACCTCCTCGGCTTCTTGGGCCTTGTCCACTGCCTTCCCTGCAAAGATTCG 
TGCGACGGCGTGGAGTGCGGCCCGGGCAAGGCGTGCCGCATGCTGGGGGGCCGCCCGCGCTG 
CGAGTGCGCGCCCGACTGCTCGGGGCTCCCGGCGCGGCTGCAGGTCTGCGGCTCAGACGGCG 
CCACCTACCGCGACGAGTGCGAGCTGCGCGCCGCGCGCTGCCGCGGCCACCCGGACCTGAGC 
GTCATGTACCGGGGCCGCTGCCGCAAGTCCTGTGAGCACGTGGTGTGCCCGCGGCCACAGTC 
GTGCGTCGTGGACCAGACGGGCAGCGCCCACTGCGTGGTGTGTCGAGCGGCGCCCTGCCCTG 
TGCCCTCCAGCCCCGGCCAGGAGCTTTGCGGCAACAACAACGTCACCTACATCTCCTCGTGC 
CACATGCGCCAGGCCACCTGCTTCCTGGGCCGCTCCATCGGCGTGCGCCACGCGGGCAGCTG 
CGCAGGCACCCCTGAGGAGCCGCCAGGTGGTGAGTCTGCAGAAGAGGAAGAGAACTTCGTGT 
GAGCCTGCAGGACAGGCCTGGGCCTGGTGCCCGAGGCCCCCCATCATCCCCTGTTATTTATT 
GCCACAGCAGAGTCTAATTTATATGCCACGGACACTCCTTAGAGCCCGGATTCGGACCACTT 
GGGGATCCCAGAACCTCCCTGACGATATCCTGGAAGGACTGAGGAAGGGAGGCCTGGGGGCC 
GGCTGGTGGGTGGGATAGACCTGCGTTCCGGACACTGAGCGCCTGATTTAGGGCCCTTCTCT 
AGGATGCCCCAGCCCCTACCCTAAGACCTATTGCCGGGGAGGATTCCACACTTCCGCTCCTT 
TGGGGATTU^CCTATTAATTATTGCTACTATCAAGAGGGCTGGGCATTCTCTGCTGGT/y^TT 
CCTGAAGAGGCATGACTGCTTTTCTCAGCCCCAAGCCTCTAGTCTGGGTGTGTACGGAGGGT 
CTAGCCTGGGTGTGTACGGAGGGTCTAGCCTGGGTGAGTACGGAGGGTCTAGCCTGGGTGAG 
TACGGAGGGTCTAGCCTGGGTGAGTACGGAGGGTCTAGCCTGGGTGTGTATGGAGGATCTAG 
CCTGGGTGAGTATGGAGGGTCTAGCCTGGGTGAGTATGGAGGGTCTAGCCTGGGTGTGTATG 
GAGGGTCTAGCCTGGGTGAGTATGGAGGGTCTAGCCTGGGTGTGTATGGAGGGTCTAGCCTG 
GGTGAGTATGGAGGGTCTAGCCTGGGTGTGTACGGAGGGTCTAGTCTGAGTGCGTGTGGGGA 
CCTCAGAACACTGTGACCTTAGCCCAGCAAGCCAGGCCCTTCATGAAGGCCAAGAAGGCTGC 
CACCATTCCCTGCCAGCCCAAGAACTCCAGCTTCCCCACTGCCTCTGTGTGCCCCTTTGCGT 
CCTGTGAAGGCCATTGAGAAATGCCCAGTGTGCCCCCTGGGAAAGGGCACGGCCTGTGCTCC 
TGACACGGGCTGTGCTTGGCCACAGAACCACCCAGCGTCTCCCCTGCTGCTGTCCACGTCAG 
TTCATGAGGCAACGTCGCGTGGTCTCAGACGTGGAGCAGCCAGCGGCAGCTCAGAGCAGGGC 
ACTGTGTCCGGCGGAGCCAAGTCCACTCTGGGGGAGCTCTGGCGGGGACCACGGGCCACTGC 
TCACCCACTGGCCCCGAGGGGGGTGTAGACGCCAAGACTCACGCATGTGTGACATCCGGAGT 
CCTGGAGCCGGGTGTCCCAGTGGCACCACTAGGTGCCTGCTGCCTCCACAGTGGGGTTCACA 
CCCAGGGCTCCTTGGTCCCCCACAACCTGCCCCGGCCAGGCCTGCAGACCCAGACTCCAGCC 
AGACCTGCCTCACCCACCAATGCAGCCGGGGCTGGCGACACCAGCCAGGTGCTGGTCTTGGG 
CCAGTTCTCCCACGACGGCTCACCCTCCCCTCCATCTGCGTTGATGCTCAGAi^TCGCCTACC 
TGTGCCTGCGTGTAAACCACAGCCTCAGACCAGCTATGGGGAGAGGACAACACGGAGGATAT 
CCAGCTTCCCCGGTCTGGGGTGAGGAATGTGGGGAGCTTGGGCATCCTCCTCCAGCCTCCTC 
CAGCCCCCAGGCAGTGCCTTACCTGTGGTGCCCAGAAAAGTGCCCCTAGGTTGGTGGGTCTA 
CAGGAGCCTCAGCCAGGCAGCCCACCCCACCCTGGGGCCCTGCCTCACCAAGGAAATAAAGA 
CTCAAGCCATAAAAAAAA 
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FIGURE 24 

</usr/seqdb2/sst/DNA/Dnaseqs.inin/ss,DNA62306 
<subunit 1 of 1, 263 aa, 1 stop 
<MW: 27663, pi: 6.77, NX(S/T) : 2 

MRPGAPGPLWPLPWGALAWAVGFVSSMGSGNPAPGGVCWLQQGQEATCSLVLQTDVTRAECC 
ASGNIDTAWSNLTHPGNKINLLGFLGLVHCLPCKDSCDGVECGPGKACRMLGGRPRCECAPD 
CSGLPARLQVCGSDGATYRDECELRAARCRGHPDLSVMYRGRCRKSCEHWCPRPQSCWDQ 
TGSAHCWCRAAPCPVPSSPGQELCGNNNVTYISSCHMRQATCFLGRSIGVRHAGSCAGTPE 
EPPGGESAEEEENFV 

Important features: 
Signal peptide: 

amino acids 1-20 

N-glyoosylatlon sites. 

amino acids 73-77, 215-219 

Osteonectin domain proteins. 

amino acids 97-130, 169-202 
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FIGURE 25 

TGCAGAGCTTGTGGAGGCCA2GGGGCGCGTCGTCGCGGAGCTCGTCTCCTCGCTGCTGGGGT 
TGTGGCTGTTGCTGTGCAGCTGCGGATGCCCCGAGGGCGCCGAGCTGCGTGCTCCGCCAGAT 
AAAATCGCGATTATTGGAGCCGGAATTGGTGGCACTTCAGCAGCCTATTACCTGCGGCAGAA 
ATTTGGGAAAGATGTGAAGATAGACCTGTTTGAAAGAGAAGAGGTCGGGGGCCGCCTGGCTA 
CCATGATGGTGCAGGGGCAAGAATACGAGGCAGGAGGTTCTGTCATCCATCCTTTA7VATCTG 
CACATGAAACGTTTTGTCAAAGACCTGGGTCTCTCTGCTGTTCAGGCCTCTGGTGGCCTACT 
GGGGATATATAATGGAGAGACTCTGGTATTTGAGGAGAGCAACTGGTTCATAATTAACGTGA 
TTAAATTAGTTTGGCGCTATGGATTTCAATCCCTCCGTATGCACATGTGGGTAGAGGACGTG 
TTAGACAAGTTCATGAGGATCTACCGCTACCAGTCTCATGACTATGCCTTCAGTAGTGTCGA 
AAAATTACTTCATGCTCTAGGAGGAGATGACTTCCTTGGAATGCTTAATCGAACACTTCTTG 
AAACCTTGCAAAAGGCCGGCTTTTCTGAGAAGTTCCTCAATGAAATGATTGCTCCTGTTATG 
AGGGTCAATTATGGCCAAAGCACGGACATCAATGCCTTTGTGGGGGCGGTGTCACTGTCCTG 
TTCTGATTCTGGCCTTTGGGCAGTAGAAGGTGGCAATAAACTTGTTTGCTCAGGGCTTCTGC 
AGGCATCCAAAAGCAATCTTATATCTGGCTCAGTAATGTACATCGAGGAGAAAACAAAGACC 
AAGTACACAGGAAATCCAACAAAGATGTATGAAGTGGTCTACCAAATTGGAACTGAGACTCG 
TTCAGACTTCTATGACATCGTCTTGGTGGCCACTCCGTTGAATCGAAAAATGTCGAATATTA 
CTTTTCTCTy^CTTTGATCCTCCAATTGAGGAATTCCATCAATATTATCAACATATAGTGACA 
ACTTTAGTTAAGGGGGAATTGAATACATCTATCTTTAGCTCTAGACCCATAGATAAATTTGG 
CCTTAATACAGTTTTAACCACTGATAATTCAGATTTGTTCATTAACAGTATTGGGATTGTGC 
CCTCTGTGAGAGAAAAGGAAGATCCTGAGCCATCAACAGATGGAACATATGTTTGGAAGATC 
TTTTCCCAAGAAACTCTTACTAAAGCACAAATTTTAAAGCTCTTTCTGTCCTATGATTATGC 
TGTGAAGAAGCCATGGCTTGCATATCCTCACTATAAGCCCCCGGAGAAATGCCCCTCTATCA 
TTCTCCATGATCGACTTTATTACCTCAATGGCATAGAGTGTGCAGCAAGTGCCATGGAGATG 
AGTGCCATTGCAGCCCACAACGCTGCACTCCTTGCCTATCACCGCTGGAACGGGCACACAGA 
CATGATTGATCAGGATGGCTTATATGAGAAACTTAAAACTGAACTATG^GTGACACACTCC 
TTTTTCCCCTCCTAGTTCCAAATGACTATCAGTGGCAAAAAAGAACAAAATCTGAGCAGAGA 
TGATTTTGAACCAGATATTTTGCCATTATCATTGTTTAATAAAAGTAATCCCTGCTGGTCAT 
AGGAAAAAAAAAAAAA 
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FIGURE 26 

</usr/seqdb2/sst/DNA/Dnaseqs.min/ss.DNA62880 
<subunit 1 of 1, 505 aa, 1 stop 
<MW: 56640, pi: 6.10, NX(S/T): 4 

MGRVVAELVSSLLGLWLLLCSCGCPEGAELEIAPPDKIAIIGAGIGGTSAAYYLRQKFGKDVK 
IDLFEREEVGGRLATMMVQGQEYEAGGSVIHPLNLHMKREVKDLGLSAVQASGGLLGIYNGE 
TLVFEESNWFIINVIKLVWRYGFQSLRMHMWVEDVLDKFMRIYRYQSHDYAFSSVEKLLHAL 
GGDDFLGMLNRTLLETLQKAGFSEKFLNEMIAPVMRVNYGQSTDINAFVGAVSLSCSDSGLW 
AVEGGNKLVCSGLLQASKSNLISGSVMYIEEKTKTKYTGNPTKMYEWYQIGTETRSDFYDI 
VLVATPLNRE^MSNITFLNFDPPIEEFHQYYQHIVTTLVKGELNTSIFSSRPIDKFGLNTVLT 
TDNSDLFINSIGIVPSVREKEDPEPSTDGTYVWKIFSQETLTKAQILKLFLSYDYAVEtKPWL 
AYPHYKPPEKCPSIILHDRLYYLNGIECAASAMEMSAIAAHNAALLAYHRWNGHTDMIDQDG 

LYEKLKTEL 

loqpoxtant features: 
Signal peptide: 

amino acids 1-23 

N-glycosyla'bion sites. 

amino acids 196-200, 323-327, 353-357 

lyrosine kinase 'phosphorylation site . 

amino acids 291-298 

N-nyxistoylation sites. 

amino acids 23-29, 41-47, 43-49, 45-51, 46-52, 72-78, 115-121, 
119-125, 260-266, 384-390, 459-465 

Prokaxyotic membrame lipoprotein lipid attachment site. 

amino acids 12-23, 232-243 
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FIGURE 27 

CATTTCCAACAAGAGCACTGGCCAAGTCAGCTTCTTCTGAGAGAGTCTCTAGAAGACftTSAT 
GCTACACTCAGCTTTGGGTCTCTGCCTCTTACTCGTCACAGTTTCTTCCAACCTTGCCATTG 
CAATAAAAAAGGAAAAGAGGCCTCCTCAGACACTCTCAAGAGGATGGGGAGATGACATCACT 
TGGGTACAAACTTATGAAGAAGGTCTCTTTTATGCTCAAAAAAGTAAGAAGCCATTAATGGT 
TATTCATCACCTGGAGGATTGTCAATACTCTCAAGCACTAAAGAAAGTATTTGCCCAAAATG 
AAGAAATACAAGAAATGGCTCAGAATAAGTTCATCATGCTAAACCTTATGCATGAAACCACT 
GATAAGAATTTATCACCTGATGGGCAATATGTGCCTAGAATCATGTTTGTAGACCCTTCTTT 
AACAGTTAGAGCTGACATAGCTGGAAGATACTCTAACAGATTGTACACATATGAGCCTCGGG 
ATTTACCCCTATTGATAGAAAACATGAAGAAAGCATTAAGACTTATTCAGTCAGAGCTASaA 
GAGATGATGGAAAAAAGCCTTCACTTCAAAGAAGTCAAATTTCATGAAGAAAACCTCTGGCA 
CATTGACAAATACTAAATGTGCAAGTATATAGATTTTGTAATATTACTATTTAGTTTTTTTA 
ATGTGTTTGCAATAGTCTTATTAAAATAAATGTTTTTTAAATCTGA 
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FIGURE 28 

</usr/seqclb2/sst/DNA/Dnaseqs .min/ss . DNA64896 
<subunit 1 of 1, 166 aa, 1 stop 
<MW: 19171, pi: 8.26, NX(S/T): 1 

MMLHSALGLCLLLVTVSSNLAIAIKKEKRPPQTLSRGWGDDITWVQTYEEGLFYAQKSKKPL 
MVIHHLEDCQYSQALKKVFAQNEEIQEMAQNKFIMLNLMHETTDKNLSPDGQYVPRIMEVDP 
SLTVRADIAGRYSNRLYTYEPRDLPLLIENMKKALRLIQSEL 

Important features: 
Signal peptide: 

amino acids 1-23 

M-myristoylation site. 

amino acids 51-57 
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FIGURE 29 

TAAAACAGCTACAATATTCCAGGGCCAGTCACTTGCCATTTCTCATAACAGCGTCAGAGAGA 
AAGAACTGACTGAAACGTTTGAGATGAAGAAAGTTCTCCTCCTGATCACAGCCATCTTGGCA 
GTGGCTGTTGGTTTCCCAGTCTCTCAAGACCAGGAACGAGAAAAAAGAAGTATCAGTGACAG 
CGATGAATTAGCTTCAGGGTTTTTTGTGTTCCCTTACCCATATCCATTTCGCCCACTTCCAC 
CAATTCCATTTCCAAGATTTCCATGGTTTAGACGTAATTTTCCTATTCCAATACCTGAATCT 
GCCCCTACAACTCCCCTTCCTAGCGAT^GTAAACAAGAAGGATAAGTCACGATAAACCTGG 
TCACCTGAAATTGAAATTGAGCCACTTCCTTGAAGAATCAAAATTCCTGTTAATAAAAGAAA 
AACAAATGTAATTGAAATAGCACACAGCATTCTCTAGTCAATATCTTTAGTGATCTTCTTTA 
ATTUVACATGAAAGCAAAGATTTTGGTTTCTTAATTTCCACA 
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FIGURE 30 

></usr/seqclb2/sst/DNA/Dnaseqs.min/ss.DNA71290 
Xsubunit 1 of 1, 85 aa, 1 stop 
XMW: 9700, pi: 9.55, NX(S/T) : 0 

MKKVLLLITAILAVAVGFPVSQDQEREKRSISDSDELASGFFVFPYPYPFRPLPPIPFPRFP 
WFRRNFPIPIPESAPTTPLPSEK 

Incportan'b features of the protein: 
Signal peptide: 

amino acids 1-17 

Homologous region to B3*-hordeln : 

amino acids 47-85 
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FIGURE 31 

CGGACGCGTGGGCGGGCGCGCCGGGAGGGACCGGCGGCGGC^^GCCGGGGGCCCTGGGAT 

GCGGGCCCGTCTCGCCGCCTGCTGCCGCTGTTGCTGCTGCTCGGCCTGGCCCGCGGCGCCGC 

GGGAGCGCCGGGCCCCGACGGTTTAGACGTCTGTGCCACTTGCCATGAACATGCCACATGCC 

AGCAAAGAGAAGGGAAGAAGATCTGTATTTGCAACTATGGATTTGTAGGGAACGGGAGGACT 

CAGTGTGTTGATAAAAATGAGTGCCAGTTTGGAGCCACTCTTGTCTGTGGGAACCACACATC 

TTGCCACAACACCCCCGGGGGCTTCTATTGCATTTGCCTGG7y\GGATATCGAGCCACAAACA 

ACAACAAGACATTCATTCCCAACGATGGCACCTTTTGTACAGACATAGATGAGTGTGAAGTT 

TCTGGCCTGTGCAGGCATGGAGGGCGATGCGTGAACACTCATGGGAGCTTTGAATGCTACTG 

TATGGATGGATACTTGCCAAGGAATGGACCTGAACCTTTCCACCCGACCACCGATGCCACAT 

CATGCACAGAAATAGACTGTGGTACCCCTCCTGAGGTTCCAGATGGCTATATCATAGGAAAT 

TATACGTCTAGTCTGGGCAGCCAGGTTCGTTATGCTTGCAGAGAAGGATTCTTCAGTGTTCC 

AGAAGATACAGTTTCAAGCTGCACAGGCCTGGGCACATGGGAGTCCCCAAAATTACATTGCC 

AAGAGATCAACTGTGGCAACCCTCCAGAAATGCGGCACGCCATCTTGGTAGGAAATCACAGC 

TCCAGGCTGGGCGGTGTGGCTCGCTATGTCTGTCAAGAGGGCTTTGAGAGCCCTGGAGGAAA 

GATCACTTCTGTTTGCACAGAGAAAGGCACCTGGAGAGAAAGTACTTTAACATGCACAGAAA 

TTCTGACAAAGATTAATGATGTATCACTGTTTAATGATACCTGTGTGAGATGGCAAATAAAC 

TCAAGAAGAATAAACCCCAAGATCTCATATGTGATATCCATAAAAGGACAACGGTTGGACCC 

TATGGAATCAGTTCGTGAGGAGACAGTCAACTTGACCACA6ACAGCAGGACCCCAGAAGTGT 

GCCTAGCCCTGTACCCAGGCACCAACTACACCGTGAACATCTCCACAGCACCTCCCAGGCGC 

TCGATGCCAGCCGTCATCGGTTTCCAGACAGCTGAAGTTGATCTCTTAGAAGATGATGGAAG 

TTTCAATATTTCAATATTTAATGAAACTTGTTTGAAATTGAACAGGCGTTCTAGGAAAGTTG 

GATCAGAACACATGTACCAATTTACCGTTCTGGGTCAGAGGTGGTATCTGGCTAACTTTTCT 

CATGCAACATCGTTTAACTTCACAACGAGGGAACAAGTGCCTGTAGTGTGTTTGGATCTGTA 

CCCTACGACTGATTATACGGTGAATGTGACCCTGCTGAGATCTCCTAAGCGGCACTCAGTGC 

AAATAACAATAGCAACTCCCCCAGCAGTAAAACAGACCATCAGTAACATTTCAGGATTTAAT 

GAAACCTGCTTGAGATGGAGAAGCATCAAGACAGCTGATATGGAGGAGATGTATTTATTCCA 

CATTTGGGGCCAGAGATGGTATCAGAAGGAATTTGCCCAGGAAATGACCTTTAATATCAGTA 

GCAGCAGCCGAGATCCCGAGGTGTGCTTGGACCTACGTCCGGGTACCAACTACAATGTCAGT 

CTCCGGGCTCTGTCTTCGGAACTTCCTGTGGTCATCTCCCTGACAACCCAGATAACAGAGCC 

TCCCCTCCCGGAAGTAGAATTTTTTACGGTGCACAGAGGACCTCTACCACGCCTCAGACTGA 

GGAAAGCCAAGGAGAAAAATGGACCAATCAGTTCATATCAGGTGTTAGTGCTTCCCCTGGCC 

CTCCAAAGCACATTTTCTTGTGATTCTGAAGGCGCTTCCTCCTTCTTTAGCAACGCCTCTGA 

TGCTGATGGATACGTGGCTGCAGAACTACTGGCCAAAGATGTTCCAGATGATGCCATGGAGA 

TACCTATAGGAGACAGGCTGTACTATGGGGAATATTATAATGCACCCTTGAAAAGAGGGAGT 

GATTACTGCATTATATTACGAATCACAAGTGAATGGAATAAGGTGAGAAGACACTCCTGTGC 

AGTTTGGGCTCAGGTGAAAGATTCGTCACTCATGCTGCTGCAGATGGCGGGTGTTGGACTGG 

GTTCCCTGGCTGTTGTGATCATTCTCACATTCCTCTCCTTCTCAGCGGTGSSaTGGCAGATG 

GACACTGAGTGGGGAGGATGCACTGCTGCTGGGCAGGTGTTCTGGCAGCTTCTCAGGTGCCC 

GCACAGAGGCTCCGTGTGACTTCCGTCCAGGGAGCATGTGGGCCTGCAACTTTCTCCATTCC 

CAGCTGGGCCCCATTCCTGGATTTAAGATGGTGGCTATCCCTGAGGAGTCACCATAAGGAGA 

AAACTCAGGAATTCTGAGTCTTCCCTGCTACAGGACCAGTTCTGTGCAATGAACTTGAGACT 

CCTGATGTACACTGTGATATTGACCGAAGGCTACATACAGATCTGTGAATCTTGGCTGGGAC 

TTCCTCTGAGTGATGCCTGAGGGTCAGCTCCTCTAGACATTGACTGCAAGAGAATCTCTGCA 

ACCTCCTATATAAAAGCATTTCTGTTAATTCATTCAGAATCCATTCTTTACAATATGCAGTG 

AGATGGGCTTAAGTTTGGGCTAGAGTTTGACTTTATGAAGGAGGTCATTGAAAAAGAGAACA 

GTGACGTAGGCAAATGTTTCAAGCACTTTAGAAACAGTACTTTTCCTATAATTAGTTGATAT 

ACTAATGAGAAAATATACTAGCCTGGCCATGCCAATAAGTTTCCTGCTGTGTCTGTTAGGCA 

GCATTGCTTTGATGCAATTTCTATTGTCCTATATATTCAAAAGTAATGTCTACATTCCAGTA 

AAAATATCCCGTAATTAAAAA 
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FIGURE 32 

></usr/seqdb2/sst/DNA/Dnaseqs-min/ss. DNA96031 
Xsubunit 1 of 1, 747 aa, 1 stop 
XMW: 82710, pi: 6.36, NX(S/T): 18 

MGRGPWDAGPSRRLLPLLLLLGLARGAAGAPGPDGLDVCATCHEHATCQQREGKKICICNYG 
FVGNGRTQCVDKNECQFGATLVCGNHTSCHNTPGGFYCICLEGYRATNNNKTFIPNDGTFCT 
DIDECEVSGLCRHGGRCVNTHGSFECYCMDGYLPRNGPEPFHPTTDATSCTEIDCGTPPEVP 
DGYIIGNYTSSLGSQVRYACREGFFSVPEDTVSSCTGLGTWESPKLHCQEINCGNPPEMRHA 
ILVGNHSSRLGGVARYVCQEGFESPGGKITSVCTEKGTWRESTLTCTEILTKINDVSLFNDT 
CVRWQINSRRINPKISYVISIKGQRLDPMESVREETVNLTTDSRTPEVCLALYPGTNYTVNI 
STAPPRRSMPAVIGFQTAEVDLLEDDGSFNISIFNETCLKLNRRSRKVGSEHMYQFTVLGQR 
WYLANFSHATSFNFTTREQVPWCLDLYPTTDYTVNVTLLRSPKRHSVQITIATPPAVKQTI 
SNISGFNETCLRWRSIKTADMEEMYLFHIWGQRWYQKEFAQEMTFNISSSSRDPEVCLDLRP 
GTNYNVSLRALSSELPVVISLTTQITEPPLPEVEFFTVHRGPLPRLRLRKAKEKNGPISSYQ 
VLVLPLALQSTFSCDSEGASSFFSNASDADGYVAAELLAKDVPDDAMEIPIGDRLYYGEYYN 
APLKRGSDYCIILRITSEWNKVRRHSCAVWAQVKDSSLMLLQMAGVGLGSLAWI ILTFLSF 
SAV 

Znqpoxtant features of the protein: 
Signal peptide: 

amino acids 1-29 
Transmembrane domain: 
amino acids 718-740 
N-glycosylation sites. 

amino acids 87-91, 112-116, 193-197, 253-257, 308-312, 348-352, 
367-371, 371-375, 402-406, 407-411, 439-443, 447-451, 470-474, 
498-502, 503-507, 542-546, 563-567, 645-649 

cAMP- and cGMP-dependent protein kinase phosphorylation sites. 

amino acids 478-482, 686-690, 705-709 
Tyrosine kinase phosphorylation site, 
amino acids 419-427 
N-myristoylation sites. 

amino acids 22-28, 35-41, 65-71, 86-92, 96-102, 120-126, 
146-152, 192-198, 252-258, 274-280, 365-371, 559-565, 688-694, 
727-733. 
Amidation site. 

amino acidis 52-56 

Aspartic acid and asparagine hydroxylation sites. 

amino acids 91-103, 141-153. 

Prokaryotic m^nbrane lipoprotein lipid attachment site. 

amino acids 624-635 

Cytochrome c family heme-binding site signature. 

amino acids 39-45 

Calcium-binding E6F-like domain proteins pattern proteins. 

amino acids 85-106, 135-156 

Receptor ^fxosine kinase class V proteins: 

amino acids 389-422 
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FIGURE 33 

GGAAAAGGTACCCGCGAGAGACAGCCAGCAGTTCTGTGGAGCAGCGGTGGCCGGCTAGGMS 
GGCTGTCTCTGGGGTCTGGCTCTGCCCCTTTTCTTCTTCTGCTGGGAGGTTGGGGTCTCTGG 
GAGCTCTGCAGGCCCCAGCACCCGCAGAGCAGACACTGCGATGACAACGGACGACACAGAAG 
TGCCCGCTATGACTCTAGCACCGGGCCACGCCGCTCTGGAAACTCT^CGCTGAGCGCTGAG 
ACCTCTTCTAGGGCCTCAACCCCAGCCGGCCCCATTCCAGAAGCAGAGACCAGGGGAGCCAA 
GAGAATTTCCCCTGCAAGAGAGACCAGGAGTTTCACAAAAACATCTCCCAACTTCATGGTGC 
TGATCGCCACCTCCGTGGAGACATCAGCCGCCAGTGGCAGCCCCGAGGGAGCTGGAATGACC 
ACAGTTCAGACCATCACAGGCAGTGATCCCGAGGT^GCCATCTTTGACACCCTTTGCACCGA 
TGACAGCTCTGAAGAGGCAAAGACACTCACAATGGACATATTGACATTGGCTCACACCTCCA 
CAGAAGCTAAGGGCCTGTCCTCAGAGAGCAGTGCCTCTTCCGACGGCCCCCATCCAGTCATC 
ACGCCGTCACGGGCCTCAGAGAGCAGCGCCTCTTCCGACGGCCCCCATCCAGTCATCACCCC 
GTCACGGGCCTCAGAGAGCAGCGCCTCTTCCGACGGCCCCCATCCAGTCATCACCCCGTCAT 
GGTCCCCGGGATCTGATGTCACTCTCCTCGCTGAAGCCCTGGTGACTGTCACAAACATCGAG 
GTTATTAATTGCAGCATCACAGAAATAGAAACAACAACTTCCAGCATCCCTGGGGCCTCAGA 
CATAGATCTCATCCCCACGGAAGGGGTGAAGGCCTCGTCCACCTCCGATCCACCAGCTCTGC 
CTGACTCCACTGAAGCAAAACCACACATCACTGAGGTCACAGCCTCTGCCGAGACCCTGTCC 
ACAGCCGGCACCACAGAGTCAGCTGCACCTCATGCCACGGTTGGGACCCCACTCCCCACTAA 
CAGCGCCACAGAAAGAGAAGTGACAGCACCCGGGGCCACGACCCTCAGTGGAGCTCTGGTCA 
CAGTTAGCAGGAATCCCCTGGAAGAAACCTCAGCCCTCTCTGTTGAGACACCAAGTTACGTC 
AAAGTCTCAGGAGCAGCTCCGGTCTCCATAGAGGCTGGGTCAGCAGTGGGCAAAACAACTTC 
CTTTGCTGGGAGCTCTGCTTCCTCCTACAGCCCCTCGGAAGCCGCCCTC/^GAACTTCACCC 
CTTCAGAGACACCGACCATGGACATCGCAACCAAGGGGCCCTTCCCCACCAGCAGGGACCCT 
CTTCCTTCTGTCCCTCCGACTACAACCAACAGCAGCCGAGGGACGAACAGCACCTTAGCCAA 
GATCACAACCTCAGCGAAGACCACGATG/y^GCCCCAACAGCCACGCCCACGACTGCCCGGAC 
GAGGCCGACCACAGACGTGAGTGCAGGTGAAAATGGAGGTTTCCTCCTCCTGCGGCTGAGTG 
TGGCTTCCCCGGAAGACCTCACTGACCCCAGAGTGGCAGAAAGGCTGATGCAGCAGCTCCAC 
CGGGAACTCCACGCCCACGCGCCTCACTTCCAGGTCTCCTTACTGCGTGTCAGGAGAGGCTA 
ACGGACATCAGCTGCAGCCAGGCATGTCCCGTATGCCAAAAGAGGGTGCTGCCCCTAGCCTG 
GGCCCCCACCGACAGACTGCAGCTGCGTTACTGTGCTGAGAGGTACCCAGAAGGTTCCCATG 
AAGGGCAGCATGTCCAAGCCCCTAACCCCAGATGTGGCAACAGGACCCTCGCTCACATCCAC 
CGGAGTGTATGTATGGGGAGGGGCTTCACCTGTTCCCAGAGGTGTCCTTGGACTCACCTTGG 
CACATGTTCTGTGTTTCAGTAAAGAGAGACCTGATCACCCATCTGTGTGCTTCCATCCTGCA 
TTAAAATTCACTCAGTGTGGCCCAAAAAAAA 
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FIGURE 34 

></usr/seqdb2/sst/DNA/Dnaseqs.min/ss.DNA108722 
Xsubunit 1 of 1, 482 aa, 1 stop 
XMW: 49060, pi: 4,74, NX(S/T) : 4 

MGCLWGLALPLFFFCWEVGVSGSSAGPSTRRADTAMTTDDTEVPAMTLAPGHAALETQTLSA 
ETSSRASTPAGPIPEAETRGAKRISPARETRSFTKTSPNFMVLIATSVETSAASGSPEGAGM 
TTVQTITGSDPEEAIFDTLCTDDSSEEAKTLTMDILTLAHTSTEAKGLSSESSASSDGPHPV 
ITPSRASESSASSDGPHPVITPSRASESSASSDGPHPVITPSWSPGSDVTLLAEALVTVTNI 
EVINCSITEIETTTSSIPGASDIDLIPTEGVKASSTSDPPALPDSTEAKPHITEVTASAETL 
STAGTTESAAPHATVGTPLPTNSATEREVTAPGATTLSGALVTVSRNPLEETSALSVETPSY 
VKVSGAAPVSIEAGSAVGKTTSFAGSSASSYSPSEAALKNFTPSETPTMDIATKGPFPTSRD 
PLPSVPPTTTNSSRGTNSTLAKITTSAKTTMKPQQPRPRLPGRGRPQT 

Intportant features of the protein: 
Signal peptide: 

amino acids 1-25 

N-glycosylation sites. 

amino acids 252-256, 445-449, 451-455 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 84-88 

N-myristoylation sites. 

amino acids 2-8^; 19-25, 117-123, 121-127, 232-238, 278-284, 
314-320, 349-355, 386-392, 397-403, 449-455 

ATP/6TP-binding site motif A (P-loop) . 

amino acids 385-393 
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FIGURE 35 

GCCTCTGAATTGTTGGGCAGTCTGGCAGTGGAGCTCTCCCCGGTCTGACAGCCACTCCAGAG 
GCCAT6CTTCGTTTCTTGCCAGATTTGGCTTTCAGCTTCCTGTTAATTCTGGCTTTGGGCCA 
GGCAGTCCAATTTCAAGAATATGTCTTTCTCCAATTTCTGGGCTTAGATAAGGCGCCTTCAC 
CCCAGAAGTTCCAACCTGTGCCTTATATCTTGAAGAAAATTTTCCAGGATCGCGAGGCAGCA 
GCGACCACTGGGGTCTCCCGAGACTTATGCTACGTA7\AGGAGCTGGGCGTCCGCGGGAATGT 
ACTTCGCTTTCTCCCAGACCAAGGTTTCTTTCTTTACCCAAAGAAAATTTCCCT^GCTTCCT 
CCTGCCTGCAGAAGCTCCTCTACTTTAACCTGTCTGCCATCAAAGAAAGGGAACAGTTGACA 
TTGGCCCAGCTGGGCCTGGACTTGGGGCCCAATTCTTACTATAACCTGGGACCAGAGCTGGA 
ACTGGCTCTGTTCCTGGTTCAGGAGCCTCATGTGTGGGGCCAGACCACCCCTAAGCCAGGTA 
AAATGTTTGTGTTGCGGTCAGTCCCATGGCCACAAGGTGCTGTTCACTTCAACCTGCTGGAT 
GTAGCTAAGGATTGGAATGACAACCCCCGGAAAAATTTCGGGTTATTCCTGGAGATACTGGT 
CAAAGAAGATAGAGACTCAGGGGTGAATTTTCAGCCTGAAGACACCTGTGCCAGACTAAGAT 
GCTCCCTTCATGCTTCCCTGCTGGTGGTGACTCTCAACCCTGATCAGTGCCACCCTTCTCGG 
AAAAGGAGAGCAGCCATCCCTGTCCCCAAGCTTTCTTGTAAGAACCTCTGCCACCGTCACCA 
GCTATTCATTAACTTCCGGGACCTGGGTTGGCACAAGTGGATCATTGCCCCCAAGGGGTTCA 
TGGCAAATTACTGCCATGGAGAGTGTCCCTTCTCACTGACCATCTCTCTCAACAGCTCCAAT 
TATGCTTTCATGCAAGCCCTGATGCATGCCGTTGACCCAGAGATCCCCCAGGCTGTGTGTAT 
CCCCACCAAGCTGTCTCCCATTTCCATGCTCTACCAGGACAATAATGACAATGTCATTCTAC 
GACATTATGAAGACATGGTAGTCGATGAATGTGGGTGTGGGTAGGATGTCAGAAATGGGAAT 
AGAAGGAGTGTTCTTAGGGTAAATCTTTTAATAAAACTACCTATCTGGTTTATGACCACTTA 

GATCGAAATGTC 
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FIGURE 36 

MLRFLPDLAFSFLLILALGQAVQFQEYVFLQFLGLDKAPSPQKFQPVPYILKKIFQDREAAA 
TTGVSRDLCYVKELGVRGNVLRFLPDQGFFLYPKKISQASSCLQKLLYFNLSAIKEREQLTL 
AQLGLDLGPNSYYNLGPELELALFLVQEPHVWGQTTPKPGKMFVLRSVPWPQGAVHFNLLDV 
AKDWNDNPRKNFGLFLEILVKEDRDSGVNFQPEDTCARLRCSLHASLLWTLNPDQCHPSRK 
RRAAIPVPKLSCKNLCHRHQLFINFRDLGWHKWIIAPKGFMANYCHGECPFSLTISLNSSNY 
AFMQALMHAVDPEI PQAVC I PTKLS P I SMLYQDNN DNVILRHYEDMWDECGCG 

Important features of the protein: 
Signal peptide: 

amino acids 1-21 

N-glycosylation sites. 

amino acids 112-116, 306-310 

cAMP*- and cGMP-dependant protein kinase phosphorylation site. 

amino acids 96-100 

N-nyristoylation site. 

amino acids 77-83 

TGF-beta family proteins. 

amino acids 264-299, 327-341, 345-364 
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FIGURE 37 

CACTTTCTCCCTCTCTTCCTTTACTTTCGAGAAACCGCGCTTCCGCTTCTGGTCGCAGAGAC 
CTCGGAGACCGCGCCGGGGAGACGGAGGTGCTGTGGGTGGGGGGGACCTGTGGCTGCTCGTA 
CCGCCCCCCACCCTCCTCTTCTGCACTGCCGTCCTCCGGAAGACCTTTTCCCCTGCTCTGTT 
TCCTTCACCGAGTCTGTGCATCGCCCCGGACCTGGCCGGGAGGAGGCTTGGCCGGCGGGAGA 
TGCTCTAGGGGCGGCGCGGGAGGAGCGGCCGGCGGGACGGAGGGCCCGGCAGGAAGATGGGC 
TCCCGTGGACAGGGACTCTTGCTGGCGTACTGCCTGCTCCTTGCCTTTGCCTCTGGCCTGGT 
CCTGAGTCGTGTGCCCCATGTCCAGGGGGAACAGCAGGAGTGGGAGGGGACTGAGGAGCTGC 
CGTCGCCTCCGGACCATGCCGAGAGGGCTGAAGAACAACATGAAAAATACAGGCCCAGTCAG 
GACCAGGGGCTCCCTGCTTCCCGGTGCTTGCGCTGCTGTGACCCCGGTACCTCCATGTACCC 
GGCGACCGCCGTGCCCCAGATCAACATCACTATCTTGAAAGGGGAGAAGGGTGACCGCGGAG 
ATCGAGGCCTCCAAGGGAAATATGGCAAAACAGGCTCAGCAGGGGCCAGGGGCCACACTGGA 
CCCAAAGGGCAGAAGGGCTCCATGGGGGCCCCTGGGGAGCGGTGCAAGAGCCACTACGCCGC 
CTTTTCGGTGGGCCGGAAGAAGCCCATGCACAGCAACCACTACTACCAGACGGTGATCTTCG 
ACACGGAGTTCGTGAACCTCTACGACCACTTCAACATGTTCACCGGCAAGTTCTACTGCTAC 
GTGCCCGGCCTCTACTTCTTCAGCCTCAACGTGCACACCTGGAACCAGAAGGAGACCTACCT 
GCACATCATGAAGAACGAGGAGGAGGTGGTGATCTTGTTCGCGCAGGTGGGCGACCGCAGCA 
TCATGCAAAGCCAGAGCCTGATGCTGGAGCTGCGAGAGCAGGACCAGGTGTGGGTACGCCTC 
TACAAGGGCGAACGTGAGAACGCCATCTTCAGCGAGGAGCTGGACACCTACATCACCTTCAG 
TGGCTACCTGGTCAAGCACGCCACCGAGCCCTAGCTGGCCGGCCACCTCCTTTCCTCTCGCC 
ACCTTCCACCCCTGCGCTGTGCTGACCCCACCGCCTCTTCCCCGATCCCTGGACTCCGACTC 
CCTGGCTTTGGCATTCAGTGAGACGCCCTGCACACACAGAAAGCCAAAGCGATCGGTGCTCC 
CAGATCCCGCAGCCTCTGGAGAGAGCTGACGGCAGATGAAATCACCAGGGCGGGGCACCCGC 
GAGAACCCTCTGGGACCTTCCGCGGCCCTCTCTGCACACATCCTCAAGTGACCCCGCACGGC 
GAGACGCGGGTGGCGGCAGGGCGTCCCAGGGTGCGGCACCGCGGCTCCAGTCCTTGGAAATA 
ATTAGGCAAATTCTAAAGGTCTCAAAAGGAGCAAAGTAAACCGTGGAGGACAAAGAAAAGGG 
TTGTTATTTTTGTCTTTCCAGCCAGCCTGCTGGCTCCCAAGAGAGAGGCCTTTTCAGTTGAG 
ACTCTGCTTAAGAGAAGATCCAAAGTTAAAGCTCTGGGGTCAGGGGAGGGGCCGGGGGCAGG 
AAACTACCTCTGGCTTAATTCTTTTAAGCCACGTAGGAACTTTCTTGAGGGATAGGTGGACC 
CTGACATCCCTGTGGCCTTGCCCAAGGGCTCTGCTGGTCTTTCTGAGTCACAGCTGCGAGGT 
GATGGGGGCTGGGGCCCCAGGCGTCAGCCTCCCAGAGGGACAGCTGAGCCCCCTGCCTTGGC 
TCCAGGTTGGTAGAAGCAGCCGAAGGGCTCCTGACAGTGGCCAGGGACCCCTGGGTCCCCCA 
GGCCTGCAGATGTTTCTATGAGGGGCAGAGCTCCTTGGTACATCCATGTGTGGCTCTGCTCC 
ACCCCTGTGCCACCCCAGAGCCCTGGGGGGTGGTCTCCATGCCTGCCACCCTGGCATCGGCT 
TTCTGTGCCGCCTCCCACACAAATCAGCCCCAGAAGGCCCCGGGGCCTTGGCTTCTGTTTTT 
TATAAAACACCTCAAGCAGCACTGCAGTCTCCCATCTCCTCGTGGGCTAAGCATCACCGCTT 
CCACGTGTGTTGTGTTGGTTGGCAGCAAGGCTGATCCAGACCCCTTCTGCCCCCACTGCCCT 
CATCCAGGCCTCTGACCAGTAGCCTGAGAGGGGCTTTTTCTAGGCTTCAGAGCAGGGGAGAG 
CTGGAAGGGGCTAGAAAGCTCCCGCTTGTCTGTTTCTCAGGCTCCTGTGAGCCTCAGTCCTG 
AGACCAGAGTCAAGAGGAAGTACACGTCCCAATCACCCGTGTCAGGATTCACTCTCAGGAGC 
TGGGTGGCAGGAGAGGCAATAGCCCCTGTGGCAATTGCAGGACCAGCTGGAGCAGGGTTGCG 
GTGTCTCCACGGTGCTCTCGCCCTGCCCATGGCCACCCCAGACTCTGATCTCCAGGAACCCC 
ATAGCCCCTCTCCACCTCACCCCATGTTGATGCCCAGGGTCACTCTTGCTACCCGCTGGGCC 
CCCAAACCCCCGCTGCCTCTCTTCCTTCCCCCCATCCCCCACCTGGTTTTGACTAATCCTGC 
TTCCCTCTCTGGGCCTGGCTGCCGGGATCTGGGGTCCCTAAGTCCCTCTCTTTAAAGAACTT 
CTGCGGGTCAGACTCTGAAGCCGAGTTGCTGTGGGCGTGCCCGGAAGCAGAGCGCCACACTC 
GCTGCTTAAGCTCCCCCAGCTCTTTCCAGAAAACATTAAACTCAGAATTGTGTTTTCAA 
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FTGURE 38 

></usr/seqdb2/sst/DNA/Dnaseqs.min/ss, DNA41234 
Xsubunit 1 of 1, 281 aa, 1 stop 
XMW: 31743, pi: 6.83, NX(S/T): 1 

MGSRGQGLLLAYCLLLAFASGLVLSRVPHVQGEQQEWEGTEELPSPPDHAERAEEQHEKYRP 
SQDQGLPASRCLRCCDPGTSMYPATAVPQINITILKGEKGDRGDRGLQGKYGKTGSAGARGH 
TGPKGQKGSMGAPGERCKSHYAAFSVGRKKPMHSNHYYQTVIFDTEFVNLYDHFNMFTGKFY 
CYVPGLYFFSLNVHTWNQKETYLHIMKNEEEVVILFAQVGDRSIMQSQSLMLELREQDQVWV 
RLYKGERENAIFSEELDTYITFSGYLVKHATEP 

Signal sequence. 

amino acids 1-25 

N-'glycosylation site. 

amino acids 93-97 

N-xnyristoylation sites. 

amino acids 7-13, 21-27, 67-73, 117-123, 129-135 

Amidation site. 

amino acids 150-154 



Cell attachment sequence. 

amino acids 104-107 
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FIGURE 39 

GAATTCGGCACGAGGGAAGAAGAGAAAGAAAATCTCCGGGGCTGCTGGGAGCATATAAAGAA 
GCCCTGTGGCCTTGCTGGTTTTACCATCCAGACCAGAGTCAGGCCACAGACGGACMGGCTG 
CTCAAGGCTGGTCCATGCTCCTGCTGGCTGTCCTTAACCTAGGCATCTTCGTCCGTCCCTGT 
GACACTCAAGAGCTACGATGTCTGTGTATTCAGGAACACTCTGAATTCATTCCTCTCAAACT 
CATTAAAAATATAATGGTGATATTCGAGACCATTTACTGCAACAGAAAGGAAGTGATAGCAG 
TCCCAAAAAATGGGAGTATGATTTGTTTGGATCCTGATGCTCCATGGGTGAAGGCTACTGTT 
GGCCCAATTACTT^CAGGTTCCTACCTGAGGACCTCAAACAAAAGGAATTTCCACCGGCAAT 
GAAGCTTCTGTATAGTGTTGAGCATGAAAAGCCTCTATATCTTTCATTTGGGAGACCTGAGA 
ACAAGAGAATATTTCCCTTTCCAATTCGGGAGACCTCTAGACACTTTGCTGATTTAGCTCAC 
AACAGTGATAGGAATTTTCTACGGGACTCCAGTGAAGTCAGCTTGACAGGCAGTGATGCCSa 
AAAGCCACTCATGAGGCAAAGAGTTTCAAGGAAGCTCTCCTCCTGGAGTTTTGGCGTTCTCA 
TTCTTATACTCTATTCCCGCGTTAGTCTGGTGTATGGATCTATGAGCTCTCTTTTAATATTT 
TATTATAAATGTTTTATTTACTTAACTTCCTAGTGAATGTTCACAGGTGACTGCTCCCCCAT 
CCCCATTTCTTGATATTACATATAATGGCATCATATACCCCTTTATTGACTGACAAACTACT 
CAGATTGCTTAACATTTTGTGCTTCAAAGTCTTATCCCACTCCACTATGGGCTGTTACAGAG 
TGCATCTCGGTGTAGAGCAAGGCTCCTTGTCTTCAGTGCCCCAGGGTGAAATACTTCTTTGA 
AAAATTTTCATTCATCAGAAAATCTGAAATAAAAATATGTCTTAATTGAG 
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FIGURE 40 

></usr/seqdb2/sst/DNA/Dnaseqs.min/ss.DNA73838 
Xsubunit 1 of 1, 167 aa, 1 stop 
XMW: 19091, pi: 7.48, NX(S/T): 1 

MAAQGWSMLLLAVLNLGIFVRPCDTQELRCLCIQEHSEFIPLKLIKNIMVIFETIYCNRKEV 
lAVPKNGSMICLDPDAPWVECATVGPITNRFLPEDLKQKEFPPAMKLLYSVEHEKPLYLSFGR 
PENKRIFPFPIRETSRHFADLAHNSDRNFLRDSSEVSLTGSDA 

Important features of the protein: 
Signal peptide: 

amino acids 1-25 

N-glycosylation site* 

amino acids 68-72 

N-nyristoylation site. 

amino acids 69-75 

Small cytokines (intercrine/chemokine) C-x-C subfamily signature 

amino acids 40-85 
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FIGURE 41 

CAGAC^GGCTCAGTCACTGGCTCTGAGCCTCCTTATCCTGGTTCTGGCCTTTGGCATCCCC 
AGGACCCAAGGCAGTGATGGAGGGGCTCAGGACTGTTGCCTCAAGTACAGCCAAAGGAAGAT 
TCCCGCCAAGGTTGTCCGCAGCTACCGGAAGCAGGAACCAAGCTTAGGCTGCTCCATCCCAG 
CTATCCTGTTCTTGCCCCGCAAGCGCTCTCAGGCAGAGCTATGTGCAGACCCAAAGGAGCTC 
TGGGTGCAGCAGCTGATGCAGCATCTGGACAAGACACCATCCCCACAGAAACCAGCCCAGGG 
CTGCAGGAAGGACAGGGGGGCCTCCAAGACTGGCAAGAAAGGAAAGGGCTCCAAAGGCTGCA 
AGAGGACTGAGCGGTCACAGACCCCTAAAGGGCCAT^CCAGTGAGCAGCCTGGAGCCCTG 
GAGACCCCACCAGCCTCACCAGCGCTTGAAGCCTGAACCCAAGATGCAAGAAGGAGGCTATG 
CTCAGGGGCCCTGGAGCAGCCACCCCATGCTGGCCTTGCCACACTCTTTCTCCTGCTTTAAC 
CACCCCATCTGCATTCCCAGCTCTACCCTGCATGGCTGAGCTGCCCACAGCAGGCCAGGTCC 
AGAGAGACCGAGGAGGGAGAGTCTCCCAGGGAGCATGAGAGGAGGCAGCAGGACTGTCCCCT 
TGAAGGAGAATCATCAGGACCCTGGACCTGATACGGCTCCCCAGTACACCCCACCTCTTCCT 
TGTAAATATGATTTATACCTAACTGAATAAAAAGCTGTTCTGTCTTCCCNCCCA 
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F IGURE 4 2 

XMW: 14646, pi: 10.45, NX{S/T) : 0 

MAQSLALSLLILVLAFGIPRTQGSDGGAQDCCLKYSQRKIPAKWRSYRKQEPSLGCSIPAI 
LFLPRKRSQAELCADPKELWVQQLMQHLDKTPSPQKPAQGCRKDRGASKTGKKGKGSKGCKR 

TERSQTPKGP 

Important features of the protein: 
Signal peptide: 

amino acids 1-17 

gAMP- and cGMP-d^endent protein kinase phosphorylation site. 

amino acids 67-71 

N-ntyristoylation sites. 

amino acids 17-23, 23-29, 27-33, 108-114, 118-124, 121-127 

Anidation site. 

amino acids 112-116 

Small cytokines. 

amino acids 51-91 
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FIGURE 43 

AAGGAGCAGCCCGCAAGCACCAAGTGAGAGGCATSAAGTTACAGTGTGTTTCCCTTTGGCTC 
CTGGGTACAATACTGATATTGTGCTCAGTAGACAACCACGGTCTCAGGAGATGTCTGATTTC 
CACAGACATGCACCATATAGAAGAGAGTTTCCAAGAAATCAAAAGAGCCATCCAAGCTAAGG 
ACACCTTCCCAAATGTCACTATCCTGTCCACATTGGAGACTCTGCAGATCATTAAGCCCTTA 
GATGTGTGCTGCGTGACCAAGAACCTCCTGGCGTTCTACGTGGACAGGGTGTTCAAGGATCA 
TCAGGAGCCAAACCCCAAAATCTTGAGAAAAATCAGCAGCATTGCCAACTCTTTCCTCTACA 
TGCAGAAAACTCTGCGGCAATGTCAGGAACAGAGGCAGTGTCACTGCAGGCAGGAAGCCACC 
AATGCCACCAGAGTCATCCATGACAACTATGATCAGCTGGAGGTCCACGCTGCTGCCATTAA 
ATCCCTGGGAGAGCTCGACGTCTTTCTAGCCTGGATTAATAAGAATCATGAAGTAATGTTCT 
CAGCTTg^TGACAAGGAACCTGTATAGTGATCCAGGGATGAACACCCCCTGTGCGGTTTACT 
GTGGGAGACAGCCCACCTTGAAGGGGAAGGAGATGGGGAAGGCCCCTTGCAGCTGAAAGTCC 
CACTGGCTGGCCTCAGGCTGTCTTATTCCGCTTGAAAATAGGCAAAAAGTCTACTGTGGTAT 
TTGTAATAAACTCTATCTGCTGAAAGGGCCTGCAGGCCATCCTGGGAGTAAAGGGCTGCCTT 
CCCATCTAATTTATTGTAAAGTCATATAGTCCATGTCTGTGATGTGAGCCAAGTGATATCCT 
GTAGTACACATTGTACTGAGTGGTTTTTCTGAATAAATTCCATATTTTACCTATGA 
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FIGURE 44 

></usr/seqdb2/sst/DNA/Dnaseqs . f ull/ss . DNA92282 
xsubunit 1 of 1, 177 aa, 1 stop 
XMW: 20452, pi: 8.00, NX(S/T): 2 

MKLQCVSLWLLGTILILCSVDNHGLRRCLISTDMHHIEESFQEIKRAIQAKDTFPNVTILST 
LETLQIIKPLDVCCVTKNLLAFYVDRVFKDHQEPNPKILRKISSIANSFLYMQKTLRQCQEQ 
RQCHCRQEATNATRVIHDNYDQLEVHAAAIKSLGELDVFLAWINKNHEVMFSA 

Signal sequence: 

amino acids 1-18 

N-glycosyla'blon sites. 

amino acids 56-60, 135-139 

gAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 102-106 

N-myrlstoylatlon site. 

amino acids 24-30 

Actlnln-type actln-blndlng dmaln signature 1. 

amino acids 159-169 
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FIGURE 45 

GCTCCCAGCCflAGAACCTCGGGGCCGCTGCGCGGTGGGGAGGAGTTCCCCGAAACCCGGCCG 

CTAAGCGAGGCCTCCTCCTCCCGCAGATCCGAACGGCCTGGGCGGGGTCACCCCGGCTGGGA 

CAAGAAGCCGCCGCCTGCCTGCCCGGGCCCGGGGAGGGGGCTGGGGCTGGGGCCGGAGGCGG 

GGTGTGAGTGGGTGTGTGCGGGGGGCGGAGGCTTGATGCAATCCCGATAAGAAATGCTCGGG 

TGTCTTGGGCACCTACCCGTGGGGCCCGTAAGGCGCTACTATATAAGGCTGCCGGCCCGGAG 

CCGCCGCGCCGTCAGAGCAGGAGCGCTGCGTCCAGGATCTAGGGCCACGACCATCCCAACCC 

GGCACTCACAGCCCCGCAGCGCATCCCGGTCGCCGCCCAGCCTCCCGCACCCCCATCGCCGG 

AGCTGCGCCGAGAGCCCCAGGGAGGTGCCATGCGGAGCGGGTGTGTGGTGGTCCACGTATGG 

ATCCTGGCCGGCCTCTGGCTGGCCGTGGCCGGGCGCCCCCTCGCCTTCTCGGACGCGGGGCC 

CCACGTGCACTACGGCTGGGGCGACCCCATCCGCCTGCGGCACCTGTACACCTCCGGCCCCC 

ACGGGCTCTCCAGCTGCTTCCTGCGCATCCGTGCCGACGGCGTCGTGGACTGCGCGCGGGGC 

CAGAGCGCGCACAGTTTGCTGGAGATCAAGGCAGTCGCTCTGCGGACCGTGGCCATCAAGGG 

CGTGCACAGCGTGCGGTACCTCTGCATGGGCGCCGACGGCAAGATGCAGGGGCTGCTTCAGT 

ACTCGGAGGT^GACTGTGCTTTCGAGGAGGAGATCCGCCCAGATGGCTACAATGTGTACCGA 

TCCGAGAAGCACCGCCTCCCGGTCTCCCTGAGCAGTGCCAAACAGCGGCAGCTGTACAAGAA 

CAGAGGCTTTCTTCCACTCTCTCATTTCCTGCCCATGCTGCCCATGGTCCCAGAGGAGCCTG 

AGGACCTCAGGGGCCACTTGGAATCTGACATGTTCTCTTCGCCCCTGGAGACCGACAGCATG 

GACCCATTTGGGCTTGTCACCGGACTGGAGGCCGTGAGGAGTCCCAGCTTTGAGZ^GTA^CT 

GAGACCATGCCCGGGCCTCTTCACTGCTGCCAGGGGCTGTGGTACCTGCAGCGTGGGGGACG 

TGCTTCTACAAGAACAGTCCTGAGTCCACGTTCTGTTTAGCTTTAGGAAGAAACATCTAGAA 

GTTGTACATATTCAGAGTTTTCCATTGGCAGTGCCAGTTTCTAGCCAATAGACTTGTCTGAT 

CATAACATTGTAAGCCTGTAGCTTGCCCAGCTGCTGCCTGGGCCCCCATTCTGCTCCCTCGA 

GGTTGCTGGACAAGCTGCTGCACTGTCTCAGTTCTGCTTGAATACCTCCATCGATGGGGAAC 

TCACTTCCTTTGGAAAAATTCTTATGTCAAGCTGAAATTCTCTAATTTTTTCTCATCACTTC 

CCCAGGAGCAGCCAGAAGACAGGCAGTAGTTTTAATTTCAGGAACAGGTGATCCACTCTGTA 

AAACAGCAGGTAAATTTCACTCAACCCCATGTGGGAATTGATCTATATCTCTACTTCCAGGG 

ACCATTTGCCCTTCCCAAATCCCTCCAGGCCAGAACTGACTGGAGCAGGCATGGCCCACCAG 

GCTTCAGGAGTAGGGGAAGCCTGGAGCCCCACTCCAGCCCTGGGACAACTTGAGAATTCCCC 

CTGAGGCCAGTTCTGTCATGGATGCTGTCCTGAGAATT^ACTTGCTGTCCCGGTGTCACCTGC 

TTCCATCTCCCAGCCCACCAGCCCTCTGCCCACCTCACATGCCTCCCCATGGATTGGGGCCT 

CCCAGGCCCCCCACCTTATGTCAACCTGCACTTCTTGTTCAAAAATCAGGAAAAGAAAAGAT 

TTGAAGACCCCAAGTCTTGTCAATAACTTGCTGTGTGGAAGCAGCGGGGGAAGACCTAGAAC 

CCTTTCCCCAGCACTTGGTTTTCCAACATGATATTTATGAGTAATTTATTTTGATATGTACA 

TCTCTTATTTTCTTACATTATTTATGCCCCCAAATTATATTTATGTATGTAAGTGAGGTTTG 

TTTTGTATATTAAAATGGAGTTTGTTTGT 
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FIGURE 46 

MRSGCVWHVWILAGLWLAVAGRPLAFSDAGPHVHYGWGDPIRLRHLYTSGPHGLSSCFLRI 
RADGVVDCARGQSAHSLLEIKAVALRTVAIKGVHSVRYLCMGADGKMQGLLQYSEEDCAFEE 
EIRPDGYNVYRSEKHRLPVSLSSAKQRQLYKNRGFLPLSHFLPMLPMVPEEPEDLRGHLESD 
MFS S PLET DSMDP FGLVTGLEAVRS PS FEK 

Signal peptide: 

amino acids 1-22 

Casein kinase II phosphorylation site. 

amino acids 78-82, 116-120, 190-194, 204-208 

N-myristoylation site. 

amino acids 15-21, 54-60, 66-72, 201-207 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 48-59 
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FIQUBE 47 

GTCTGTTCCCAGGAGTCCTTCGGCGGCTGTTGTGTCAGTGGCCTGATCGCGaSSGGGACAAA 

GGCGCAAGTCGAGAGGAAACTGTTGTGCCTCTTCATATTGGCGATCCTGTTGTGCTCCCTGG 

CATTGGGCAGTGTTACAGTGCACTCTTCTGAACCTGAAGTCAGAATTCCTGAGAATAATCCT 

GTGAAGTTGTCCTGTGCCTACTCGGGCTTTTCTTCTCCCCGTGTGGAGTGGAAGTTTGACCA 

AGGAGACACCACCAGACTCGTTTGCTATAATAACAAGATCACAGCTTCCTATGAGGACCGGG 

TGACCTTCTTGCCAACTGGTATCACCTTCAAGTCCGTGACACGGGAAGACACTGGGACATAC 

ACTTGTATGGTCTCTGAGGAAGGCGGCAACAGCTATGGGGAGGTCAAGGTCAAGCTCATCGT 

GCTTGTGCCTCCATCCAAGCCTACAGTTAACATCCCCTCCTCTGCCACCATTGGGAACCGGG 

CAGTGCTGACATGCTCAGAACAAGATGGTTCCCCACCTTCTGAATACACCTGGTTCAAAGAT 

GGGATAGTGATGCCTACGAATCCCAAAAGCACCCGTGCCTTCAGCAACTCTTCCTATGTCCT 

GAATCCCACAACAGGAGAGCTGGTCTTTGATCCCCTGTCAGCCTCTGATACTGGAGAATACA 

GCTGTGAGGCACGGAATGGGTATGGGACACCCATGACTTCAAATGCTGTGCGCATGGAAGCT 

GTGGAGCGGAATGTGGGGGTCATCGTGGCAGCCGTCCTTGTAACCCTGATTCTCCTGGGAAT 

CTTGGTTTTTGGCATCTGGTTTGCCTATAGCCGAGGCCACTTTGACAGAACAAAGAAAGGGA 

CTTCGAGTAAGAAGGTGATTTACAGCCAGCCTAGTGCCCG/y^GTGAAGGAGAATTCAAACAG 

ACCTCGTCATTCCTGGTGaESBGCCTGGTCGGCTCACCGCCTATCATCTGCATTTGCCTTACT 

CAGGTGCTACCGGACTCTGGCCCCTGATGTCTGTAGTTTCACAGGATGCCTTATTTGTCTTC 

TACACCCCACAGGGCCCCCTACTTCTTCGGATGTGTTTTTAATAATGTCAGCTATGTGCCCC 

ATCCTCCTTCATGCCCTCCCTCCCTTTCCTACCACTGCTGAGTGGCCTGGAACTTGTTTAAA 

GTGTTTATTCCCCATTTCTTTGAGGGATCAGGAAGGAATCCTGGGTATGCCATTGACTTCCC 

TTCTAAGTAGACAGCAAAAATGGCGGGGGTCGCAGGAATCTGCACTCAACTGCCCACCTGGC 

TGGCAGGGATCTTTGAATAGGTATCTTGAGCTTGGTTCTGGGCTCTTTCCTTGTGTACTGAC 

GACCAGGGCCAGCTGTTCTAGAGCGGGAATTAGAGGCTAGAGCGGCTGAAATGGTTGTTTGG 

TGATGACACTGGGGTCCTTCCATCTCTGGGGCCCACTCTCTTCTGTCTTCCCATGGGAAGTG 

CCACTGGGATCCCTCTGCCCTGTCCTCCTGAATACAAGCTGACTGACATTGACTGTGTCTGT 

GGAAAATGGGAGCTCTTGTTGTGGAGAGCATAGTAAATTTTCAGAGAACTTGAAGCCAAAAG 

GATTTAAAACCGCTGCTCTAAAGAAAAGAAAACTGGAGGCTGGGCGCAGTGGCTCACGCCTG 

TAATCCCAGAGGCTGAGGCAGGCGGATCACCTGAGGTCGGGAGTTCGGGATCAGCCTGACCA 

ACATGGAGAAACCCTACTGGAAATACAAAGTTAGCCAGGCATGGTGGTGCATGCCTGTAGTC 

CCAGCTGCTCAGGAGCCTGGCAACAAGAGCAAAACTCCAGCTCAAAA7\AAAAAAAAAAA 
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FIGURE 48 

MGTKAQVERKLLCLFILAILLCSLALGSVTVHSSEPEVRIPENNPVKLSCAYSGFSSPRVEW 
KFDQGDTTRLVCYNNKITASYEDRVTFLPTGITFKSVTREDTGTYTCMVSEEGGNSYGEVKV 
KLIVLVPPSKPTVNIPSSATIGNRAVLTCSEQDGSPPSEYTWFKDGIVMPTNPKSTRAFSNS 
SYVLNPTTGELVFDPLSASDTGEYSCEARNGYGTPMTSNAVRMEAVERNVGVIVAAVLVTLI 
LLGILVFGIWFAYSRGHFDRTKKGTSSKKVIYSQPSARSEGEFKQTSSFLV 

Signal sequence: 

amino acids 1-27 

Transmembrane domain: 

amino acids 238-255 

N-glyGosylat:xon site. 

amino acids 185-189 

cAMP- €md oGMP-dependent protein kinase phosphorylation site. 

amino acids 270-274 

Casein kinase II phosphorylation site. 

amino acids 34-38, 82-86, 100-104, 118-122, 152-156, 154-158, 
193-197, 203-207, 297-291 

M-myristoylation site. 

amino acids 105-111, 116-122, 158-164, 219-225, 237-243, 256-262 
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FTGURE 49 

CCCACGCGTCCGAACCTCTCCAGCGaaESGGAGCCGCCCGCCTGCTGCCCAACCTCACTCTGT 
GCTTACAGCTGCTGATTCTCTGCTGTCAAACTCAGTACGTGAGGGACCAGGGCGCCATGACC 
GACCAGCTGAGCAGGCGGCAGATCCGCGAGTACCAACTCTACAGCAGGACCAGTGGCAAGCA 
CGTGCAGGTCACCGGGCGTCGCATCTCCGCCACCGCCGAGGACGGCAACAAGTTTGCCAAGC 
TCATAGTGGAGACGGACACGTTTGGCAGCCGGGTTCGCATCAAAGGGGCTGAGAGTGAGAAG 
TACATCTGTATGAACAAGAGGGGCAAGCTCATCGGGAAGCCCAGCGGGAAGAGCAAAGACTG 
CGTGTTCACGGAGATCGTGCTGGAGAACAACTATACGGCCTTCCAGAACGCCCGGCACGAGG 
GCTGGTTCATGGCCTTCACGCGGCAGGGGCGGCCCCGCCAGGCTTCCCGCAGCCGCCAGAAC 
CAGCGCGAGGCCCACTTCATCAAGCGCCTCTACCAAGGCCAGCTGCCCTTCCCCAACCACGC 
CGAGAAGCAGAAGCAGTTCGAGTTTGTGGGCTCCGCCCCCACCCGCCGGACCAAGCGCACAC 
GGCGGCCCCAGCCCCTCACGTMITCTGGGAGGCAGGGGGCAGCAGCCCCTGGGCCGCCTCCC 
CACCCCTTTCCCTTCTTAATCCAAGGACTGGGCTGGGGTGGCGGGAGGG6AGCCAGATCCCC 
GAGGGAGGACCCTGAGGGCCGCGAAGCATCCGAGCCCCCAGCTGGGAAGGGGCAGGCCGGTG 
CCCCAGGGGCGGCTGGCACAGTGCCCCCTTCCCGGACGGGTGGCAGGCCCTGGAGAGGAACT 
GAGTGTCACCCTGATCTCAGGCCACCAGCCTCTGCCGGCCTCCCAGCCGGGCTCCTGAAGCC 
CGCTGAAAGGTCAGCGACTGAAGGCCTTGCAGACAACCGTCTGGAGGTGGCTGTCCTCAAAA 
TCTGCTTCTCGGATCTCCCTCAGTCTGCCCCCAGCCCCCAAACTCCTCCTGGCTAGACTGTA 
GGAAGGGACTTTTGTTTGTTTGTTTGTTTCAGGAAAAAAGAAAGGGAGAGAGAGGAAAATAG 
AGGGTTGTCCACTCCTCACATTCCACGACCCAGGCCTGCACCCCACCCCCAACTCCCAGCCC 

CGGAATAAAACCATTTTCCTGC 
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FIGURE 50 

MGAARLLPNLTLCLQLLILCCQTQYVRDQGAMTDQLSRRQIREYQLYSRTSGKHVQVTGRRI 
SATAEDGNKFAKLIVETDTFGSRVRIKGAESEKYICMNKRGKLIGKPSGKSKDCVFTEIVLE 
NNYTAFQNARHEGWFMAFTRQGRPRQASRSRQNQREAHFIKRLYQGQLPFPNHAEKQKQFEF 
VGSAPTRRTKRTRRPQPLT 

Signal peptide: 

amino acids 1-22 

N-glycosylation site. 

amino acids 9-13, 126-130 

cAMP- and cGMP-dependent protein kinase phosphorylation site* 

amino acids 60-64 

Casein kinase II phosphorylation site. 

amino acids 65-69 

Tyrosine kinase phosphorylation site. 

amino acids 39-48, 89-97 

K-xnyristoylation site. 

amino acids 69-75, 188-194 

Amidation site. 

amino acids 58-62 

HB6F/F6F family signature. 

amino acids 103-128 
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FIGURE 51 

GTTGTGTCCTTCAGCAAAACAGTGGATTTAAATCTCCTTGCACAAGCTTGAGAGCAACACAA 
TCTATCAGGAAAGAAAGAAAGAAAAAAACCGAACCTGACAZ^AAAAGAAGAAAAAGAAGAAGA 
AAAAAAATC ATGA AAACCATCCAGCCAAAAATGCACAATTCTATCTCTTGGGCAATCTTCAC 
GGGGCTGGCTGCTCTGTGTCTCTTCCAAGGAGTGCCCGTGCGCAGCGGAGATGCCACCTTCC 
CCAAAGCTATGGACAACGTGACGGTCCGGCAGGGGGAGAGCGCCACCCTCAGGTGCACTATT 
GACAACCGGGTCACCCGGGTGGCCTGGCTAAACCGCAGCACCATCCTCTATGCTGGGAATGA 
CAAGTGGTGCCTGGATCCTCGCGTGGTCCTTCTGAGCAACACCCAAACGCAGTACAGCATCG 
AGATCCAGAACGTGGATGTGTATGACGAGGGCCCTTACACCTGCTCGGTGCAGACAGACAAC 
CACCCAAAGACCTCTAGGGTCCACCTCATTGTGCAAGTATCTCCCAAAATTGTAGAGATTTC 
TTCAGATATCTCCATTAATGAAGGGAACAATATTAGCCTCACCTGCATAGCAACTGGTAGAC 
CAGAGCCTACGGTTACTTGGAGACACATCTCTCCCAAAGCGGTTGGCTTTGTGAGTGAAGAC 
GAATACTTGGAAATTCAGGGCATCACCCGGGAGCAGTCAGGGGACTACGAGTGCAGTGCCTC 
CAATGACGTGGCCGCGCCCGTGGTACGGAGAGTAAAGGTCACCGTGAACTATCCACCATACA 
TTTCAGAAGCCAAGGGTACAGGTGTCCCCGTGGGACAAAAGGGGACACTGCAGTGTGAAGCC 
TCAGCAGTCCCCTCAGCAGAATTCCAGTGGTACAAGGATGACAAAAGACTGATTGAAGGAAA 
GAAAGGGGTGAAAGTGGAAAACAGACCTTTCCTCTCAAAACTCATCTTCTTCAATGTCTCTG 
AACATGACTATGGGAACTACACTTGCGTGGCCTCCAACAAGCTGGGCCACACCAATGCCAGC 
ATCATGCTATTTGGTCCAGGCGCCGTCAGCGAGGTGAGCAACGGCACGTCGAGGAGGGCAGG 
CTGCGTCTGGCTGCTGCCTCTTCTGGTCTTGCACCTGCTTCTCAAATTTTGATGTGAGTGCC 
ACTTCCCCACCCGGGAAAGGCTGCCGCCACCACCACCACCAACACAACAGCAATGGCAACAC 
CGACAGCAACCAATCAGATATATACAAATGAAATTAGAAGT^CACAGCCTCATGGGACAGA 
AATTTGAGGGAGGGGAACAAAGAATACTTTGGGGGGAAAAGAGTTTTAAAAAAGAAATTGAA 
AATTGCCTTGCAGATATTTAGGTACAATGGAGTTTTCTTTTCCCAAACGGGAAGAACACAGC 
ACACCCGGCTTGGACCCACTGCAAGCTGCATCGTGCAACCTCTTTGGTGCCAGTGTGGGCAA 
GGGCTCAGCCTCTCTGCCCACAGAGTGCCCCCACGTGGAACATTCTGGAGCTGGCCATCCCA 
AATTCAATCAGTCCATAGAGACGAACAGAATGAGACCTTCCGGCCCAAGCGTGGCGCTGCGG 
GCACTTTGGTAGACTGTGCCACCACGGCGTGTGTTGTGAAACGTGAAATAAAAAGAGCAAAA 

AAAAA 
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FIGURE 52 

MKTIQPKMHNSISWAIFTGLAALCLFQGVPVRSGDATFPKAMDNVTVRQGESATLRCTIDNR 
VTRVAWLNRSTILYAGNDKWCLDPRVVLLSNTQTQYSIEIQNVDVYDEGPYTCSVQTDNHPK 
TSRVHLIVQVSPKIVEISSDISINEGNNISLTCIATGRPEPTVTWRHISPKAVGFVSEDEYL 
EIQGITREQSGDYECSASNDVAAPWRRVKVTVNYPPYISEAKGTGVPVGQKGTLQCEASAV 
PSAEFQWYKDDKRLIEGKKGVKVENRPFLSKLIFFNVSEHDYGNYTCVASNKLGHTNASIML 
FG PGAVS E VSNGTSRRAGCVWLL PLLVLHLLLKF 



Signal peptide: 

amino acids 1-28 
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FI G UR E 53 

GTGGACTCTGAGAAGCCCAGGCAGTTGAGGACAGGAGAGAGAAGGCTGCAGACCCAGAGGGA 
GGGAGGACAGGGAGTCGGAAGGAGGAGGACAGAGGAGGGCACAGAGACGCAGAGCAAGGGCG 

GCAAGGAGGAGACCCTGGTGGGAGGAAGACACTCTGGAGAGAGAGGGGGCTGGGCAGAGMES 
AAGTTCCAGGGGCCCCTGGCCTGCCTCCTGCTGGCCCTCTGCCTGGGCAGTGGGGAGGCTGG 
CCCCCTGCAGAGCGGAGAGGAAAGCACTGGGACAAATATTGGGGAGGCCCTTGGACATGGCC 
TGGGAGACGCCCTGAGCGAAGGGGTGGGAAAGGCCATTGGCAAAGAGGCCGGAGGGGCAGCT 
GGCTCTAAAGTCAGTGAGGCCCTTGGCCAAGGGACCAGAGAAGCAGTTGGCACTGGAGTCAG 
GCAGGTTCCAGGCTTTGGCGCAGCAGATGCTTTGGGCAACAGGGTCGGGGAAGCAGCCCATG 
CTCTGGGAAACACTGGGCACGAGATTGGCAGACAGGCAGAAGATGTCATTCGACACGGAGCA 
GATGCTGTCCGCGGCTCCTGGCAGGGGGTGCCTGGCCACAGTGGTGCTTGGGAAACTTCTGG 
AGGCCATGGCATCTTTGGCTCTCAAGGTGGCCTTGGAGGCCAGGGCCAGGGCAATCCTGGAG 
GTCTGGGGACTCCGTGGGTCCACGGATACCCCGGAAACTCAGCAGGCAGCTTTGGAATGAAT 
CCTCAGGGAGCTCCCTGGGGTCAAGGAGGCAATGGAGGGCCACCAAACTTTGGGACCAACAC 
TCAGGGAGCTGTGGCCCAGCCTGGCTATGGTTCAGTGAGAGCCAGCAACCAGAATGAAGGGT 
GCACGAATCCCCCACCATCTGGCTCAGGTGGAGGCTCCAGCAACTCTGGGGGAGGCAGCGGC 
TCACAGTCGGGCAGCAGTGGCAGTGGCAGCAATGGTGACAACAACAATGGCAGCAGCAGTGG 
TGGCAGCAGCAGTGGCAGCAGCAGTGGCAGCAGCAGTGGCGGCAGCAGTGGCGGCAGCAGTG 
GTGGCAGCAGTGGCAACAGTGGTGGCAGCAGAGGTGACAGCGGCAGTGAGTCCTCCTGGGGA 
TCCAGCACCGGCTCCTCCTCCGGCAACCACGGTGGGAGCGGCGGAGGAAATGGACATAAACC 
CGGGTGTGAAAAGCCAGGGAATGAAGCCCGCGGGAGCGGGGAATCTGGGATTCAGGGCTTCA 
GAGGACAGGGAGTTTCCAGCAACATGAGGGAAATAAGCAAAGAGGGCAATCGCCTCCTTGGA 
GGCTCTGGAGACAATTATCGGGGGCAAGGGTCGAGCTGGGGCAGTGGAGGAGGTGACGCTGT 
TGGTGGAGTCAATACTGTGAACTCTGAGACGTCTCCTGGGATGTTTAACTTTGACACTTTCT 
GGAAGAATTTTAAATCCAAGCTGGGTTTCATCAACTGGGATGCCATAAACAAGGACCAGAGA 
AGCTCTCGCATCCCGTGACCTCCAGACAAGGAGCCACCAGATTGGATGGGAGCCCCCACACT 
CCCTCCTTAAAACACCACCCTCTCATCACTAATCTCAGCCCTTGCCCTTGAAATAAACCTTA 
GCTGCCCCACAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAT^AA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAATUUUy^AAAAAAAAAA;^^ 
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F I GURE 5 4 

></usr/seqdb2 /sst /DNA/Dnaseqs . min/ss , DNA59212 
xsubunit 1 of 1, 440 aa, 1 stop 
XMW: 42208, pi: 6,36, NX(S/T) : 1 

MKFQGPLACLLLALCLGSGEAGPLQSGEESTGTNIGEALGHGLGDALSEGVGKAIGKEAGGA 
AGSKVSEALGQGTREAVGTGVRQVPGFGAADALGNRVGEAAHALGNTGHEIGRQAEDVIRHG 
ADAVRGSWQGVPGHSGAWETSGGHGIFGSQGGLGGQGQGNPGGLGTPWVHGYPGNSAGSFGM 
NPQGAPWGQGGNGGPPNFGTNTQGAVAQPGYGSVRASNQNEGCTNPPPSGSGGGSSNSGGGS 
GSQSGSSGSGSNGDNNNGSSSGGSSSGSSSGSSSGGSSGGSSGGSSGNSGGSRGDSGSESSW 
GSSTGSSSGNHGGSGGGNGHKPGCEKPGNEARGSGESGIQGFRGQGVSSNMREISKEGNRLL 
GGSGDNYRGQGSSWGSGGGDAVGGVNTVNSETSPGMFNFDTFWKNFKSKLGFINWDAINKDQ 
RSSRIP 



Signal peptide: 

amino acids 1-21 



N-glycosylation site. 

amino acids 265-269 



Glycosaminoglycan attachment site. 

amino acids 235-239, 237-241, 244-248, 255-259, 324-328, 388-392 

Casein kinase II phosphorylation site. 

amino acids 26-30, 109-113, 259-263, 300-304, 304-308 



N-niyristeylation site. 

amino acids 17-23, 32-38, 42-48, 50-56, 60-66, 61-67, 64-70, 

74-80; 90-96, 96-102, 130-136, 140-146, 149-155, 152-158, 

155-161, 159-165, 163-169, 178-184, 190-196, 194-200, 199-205, 

218-224, 236-242, 238-244, 239-245, 240-246, 245-251, 246-252, 

249-252, 253-259, 256-262, 266-272, 270-276, 271-277, 275-281, 

279-285, 283-289, 284-290, 287-293, 288-294, 291-297, 292-298, 

295-301, 298-304, 305-311, 311-317, 315-321, 319-325, 322-328, 

323-329, 325-331, 343-349, 354-360, 356-362, 374-380, 381-387, 

383-389, 387-393, 389-395, 395-401 



Cell attechment sequence. 

amino acids 301-304 
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FTGURE 55 

AGCCAGGCAGCACATCACAGCGGGAGGAGCTGTCCCAGGTGGCCCAGCTCAGCAaSSGCAAT 
GGGGGTCCCCAGAGTCATTCTGCTCTGCCTCTTTGGGGCTGCGCTCTGCCTGACAGGGTCCC 
AAGCCCTGCAGTGCTACAGCTTTGAGCACACCTACTTTGGCCCCTTTGACCTCAGGGCCATG 
AAGCTGCCCAGCATCTCCTGTCCTCATGAGTGCTTTGAGGCTATCCTGTCTCTGGACACCGG 
GTATCGCGCGCCGGTGACCCTGGTGCGGAAGGGCTGCTGGACCGGGCCTCCTGCGGGCCAGA 
CGCAATCGAACCCGGACGCGCTGCCGCCAGACTACTCGGTGGTGCGCGGCTGCACAACTGAC 
AAATGCAACGCCCACCTCATGACTCATGACGCCCTCCCCAACCTGAGCCAAGCACCCGACCC 
GCCGACGCTCAGCGGCGCCGAGTGCTACGCCTGTATCGGGGTCCACCAGGATGACTGCGCTA 
TCGGCAGGTCCCGACGAGTCCAGTGTCACCAGGACCAGACCGCCTGCTTCCAGGGCAGTGGC 
AGAATGACAGTTGGCAATTTCTCAGTCCCTGTGTACATCAGAACCTGCCACCGGCCCTCCTG 
CACCACCGAGGGCACCACCAGCCCCTGGACAGCCATCGACCTCCAGGGCTCCTGCTGTGAGG 
GGTACCTCTGCAACAGGAAATCCATGACCCAGCCCTTCACCAGTGCTTCAGCCACCACCCCT 
CCCCGAGCACTACAGGTCCTGGCCCTGCTCCTCCCAGTCCTCCTGCTGGTGGGGCTCTCAGC 
ATAGA CCGCCCCTCCAGGATGCTGGGGACAGGGCTCACACACCTCATTCTTGCTGCTTCAGC 
CCCTATCACATAGCTCACTGGAAAATGATGTTAAAGTAAGAATTGCAAAA 
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FIGURE 56 

></usr/seqclb2/sst/pNA/Dnaseqs.min/ss. DNA86576 
Xsubunit 1 of 1, 251 aa, 1 stop 
XMW: 26935, pi: 7,42, NX(S/T): 2 

MAMGVPRVILLCLFGAALCLTGSQALQCYSFEHTYFGPFDLRAMKLPSISCPHECFEAILSL 
DTGYEIAPVTLVRKGCWTGPPAGQTQSNPDALPPDYSWRGCTTDKCNAHLMTHDALPNLSQA 
PDPPTLSGAECYACIGVHQDDCAIGRSRRVQCHQDQTACFQGSGRMTVGNFSVPVYIRTCHR 
PSCTTEGTTSPWTAIDLQGSCCEGYLCNRKSMTQPFTSASATTPPRALQVLALLLPVLLLVG 

LSA 

iBiportant features of the protein: 
Signal peptide: 

amino acids 1-19 

Transmembrane domain: 

amino acids 233-251 

N-glycosylation sites. 

amino acids 120-124, 174-178 

N-myristoylation sites. 

amino acids 15-21, 84-90 
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FIGURE 57 

GGAGCCGCCCTGGGTGTCAGCGGCTCGGCTCCCGCGCACGCTCCGGCCGTCGCGCAGCCTCG 
GCACCTGCAGGTCCGTGCGTCCCGCGGCTGGCGCCCCTGACTCCGTCCCGGCCAGGGAGGGC 
CATGATTTCCCTCCCGGGGCCCCTGGTGACCAACTTGCTGCGGTTTTTGTTCCTGGGGCTGA 
GTGCCCTCGCGCCCCCCTCGCGGGCCCAGCTGCAACTGCACTTGCCCGCCAACCGGTTGCAG 
GCGGTGGAGGGAGGGGAAGTGGTGCTTCCAGCGTGGTACACCTTGCACGGGGAGGTGTCTTC 
ATCCCAGCCATGGGAGGTGCCCTTTGTGATGTGGTTCTTCAAACAGAAAGAAAAGGAGGATC 
AGGTGTTGTCCTACATCAATGGGGTCACAACAAGCAAACCTGGAGTATCCTTGGTCTACTCC 
ATGCCCTCCCGGAACCTGTCCCTGCGGCTGGAGGGTCTCCAGGAGAAAGACTCTGGCCCCTA 
CAGCTGCTCCGTGAATGTGCAAGACAAACAAGGCAAATCTAGGGGCCACAGCATCAAAACCT 
TAGAACTCAATGTACTGGTTCCTCCAGCTCCTCCATCCTGCCGTCTCCAGGGTGTGCCCCAT 
GTGGGGGCAAACGTGACCCTGAGCTGCCAGTCTCCAAGGAGTAAGCCCGCTGTCCAATACCA 
GTGGGATCGGCAGCTTCCATCCTTCCAGACTTTCTTTGCACCAGCATTAGATGTCATCCGTG 
GGTCTTTAAGCCTCACCAACCTTTCGTCTTCCATGGCTGGAGTCTATGTCTGCAAGGCCCAC 
AATGAGGTGGGCACTGCCCAATGTAATGTGACGCTGGAAGTGAGCACAGGGCCTGGAGCTGC 
AGTGGTTGCTGGAGCTGTTGTGGGTACCCTGGTTGGACTGGGGTTGCTGGCTGGGCTGGTCC 
TCTTGTACCACCGCCGGGGCAAGGCCCTGGAGGAGCCAGCCAATGATATCAAGGAGGATGCC 
ATTGCTCCCCGGACCCTGCCCTGGCCCAAGAGCTCAGACACAATCTCCAAGAATGGGACCCT 
TTCCTCTGTCACCTCCGCACGAGCCCTCCGGCCACCCCATGGCCCTCCCAGGCCTGGTGCAT 
TGACCCCCACGCCCAGTCTCTCCAGCCAGGCCCTGCCCTCACCAAGACTGCCCACGACAGAT 
GGGGCCCACCCTCAACCAATATCCCCCATCCCTGGTGGGGTTTCTTCCTCTGGCTTGAGCCG 
CATGGGTGCTGTGCCTGTGATGGTGCCTGCCCAGAGTCAAGCTGGCTCTCTGGTATGATGAC 
CCCACCACTCATTGGCTAAAGGATTTGGGGTCTCTCCTTCCTATAAGGGTCACCTCTAGCAC 
AGAGGCCTGAGTCATGGGAAAGAGTCACACTCCTGACCCTTAGTACTCTGCCCCCACCTCTC 
TTTACTGTGGGAAAACCATCTCAGTAAGACCTAAGTGTCCAGGAGACAGAAGGAGAAGAGGA 
AGTGGATCTGGAATTGGGAGGAGCCTCCACCCACCCCTGACTCCTCCTTATGAAGCCAGCTG 
CTGAAATTAGCTACTCACCAAGAGTGAGGGGCAGAGACTTCCAGTCACTGAGTCTCCCAGGC 
CCCCTTGATCTGTACCCCACCCCTATCTAACACCACCCTTGGCTCCCACTCCAGCTCCCTGT 
ATTGATATAACCTGTCAGGCTGGCTTGGTTAGGTTTTACTGGGGCAGAGGATAGGGAATCTC 
TTATTAAAACTAACATGAAATATGTGTTGTTTTCATTTGCAAATTTAAATAAAGATACATAA 
TGTTTGTATGAAAAA 
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FIGURE 58 

MISLPGPLVTNLLRFLFLGLSALAPPSRAQLQLHLPANRLQAVEGGEWLPAWYTLHGEVSS 

SQPWEVPEVMWFFKQKEKEDQVLSYINGVTTSKPGVSLVYSMPSRNLSLRLEGLQEKDSGPY 

SCSVNVQDKQGKSRGHSIKTLELNVLVPPAPPSCRLQGVPHVGANVTLSCQSPRSKPAVQYQ 

WDRQLPSFQTFFAPALDVIRGSLSLTNLSSSMAGVYVCKAHNEVGTAQCNVTLEVSTGPGAA 

WAGAWGTLVGLGLLAGLVLLYHRRGKALEEPANDIKEDAIAPRTLPWPKSSDTISKNGTL 

SSVTSARALRPPHGPPRPGALTPTPSLSSQALPSPRLPTTDGAHPQPISPIPGGVSSSGLSR 

MGAVPVMVPAQSQAGSLV 

Signal peptide: 

amino acids 1-29 

Transmambrane domain: 

amino acids 245-267 

N-glyoosylation site. 

amino acids 108-112, 169-173, 213-217, 236-240, 307-311 
N-myristoylation site. 

amino acids 90-96, .167-173, 220-226, 231-237, 252-258, 256-262, 
262-268, 308-314, 363-369, 364-370 



Pzokaxyotic menibzane lip^rotein lipid attac hme nt site. 

amino acids 164-175 
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FIGURE 59 

ACTTGCCATCACCTGTTGCCAGTGTGGAAAAATTCTCCCTGTTGAATTTTTTGCACATGGAG 

GACAGCAGCAAAGAGGGCAACACAGGCTGATAAGACCAGAGACAGCAGGGAGATTATTTTAC 

CATACGCCCTCAGGACGTTCCCTCTAGCTGGAGTTCTGGACTTCAACAGAACCCCATCCAGT 

CATTTTGATTTTGCTGTTTATTTTTTTTTTCTTTTTCTTTTTCCCACCACATTGTATTTTAT 

TTCCGTACTTCAGAASTGGGCCTACAGACCACAAAGTGGCCCAGCCATGGGGCTTTTTTCCT 

GAAGTCTTGGCTTATCATTTCCCTGGGGCTCTACTCACAGGTGTCCAAACTCCTGGCCTGCC 

CTAGTGTGTGCCGCTGCGACAGGAACTTTGTCTACTGTAATGAGCGAAGCTTGACCTCAGTG 

CCTCTTGGGATCCCGGAGGGCGTAACCGTACTCTACCTCCACAACAACCAAATTAATAATGC 

TGGATTTCCTGCAGAACTGCACAATGTACAGTCGGTGCACACGGTCTACCTGTATGGCAACC 

AACTGGACGAATTCCCCATGAACCTTCCCAAGAATGTCAGAGTTCTCCATTTGCAGGAAAAC 

AATATTCAGACCATTTCACGGGCTGCTCTTGCCCAGCTCTTGAAGCTTGAAGAGCTGCACCT 

GGATGACAACTCCATATCCACAGTGGGGGTGGAAGACGGGGCCTTCCGGGAGGCTATTAGCC 

TCAAATTGTTGTTTTTGTCTAAGAATCACCTGAGCAGTGTGCCTGTTGGGCTTCCTGTGGAC 

TTGCAAGAGCTGAGAGTGGATGAAAATCGAATTGCTGTCATATCCGACATGGCCTTCCAGAA 

TCTCACGAGCTTGGAGCGTCTTATTGTGGACGGGAACCTCCTGACCAACAAGGGTATCGCCG 

AGGGCACCTTCAGCCATCTCACCAAGCTCAAGGAATTTTCAATTGTACGTAATTCGCTGTCC 

CACCCTCCTCCCGATCTCCCAGGTACGCATCTGATCAGGCTCTATTTGCAGGACAACCAGAT 

AAACCACATTCCTTTGACAGCCTTCTCAAATCTGCGTAAGCTGGAACGGCTGGATATATCCA 

ACAACCAACTGCGGATGCTGACTCAAGGGGTTTTTGATAATCTCTCCAACCTGAAGCAGCTC 

ACTGCTCGGAATAACCCTTGGTTTTGTGACTGCAGTATTAAATGGGTCACAGAATGGCTCAA 

ATATATCCCTTCATCTCTCAACGTGCGGGGTTTCATGTGCCAAGGTCCTGAACAAGTCCGGG 

GGATGGCCGTCAGGGAATTAAATATGAATCTTTTGTCCTGTCCCACCACGACCCCCGGCCTG 

CCTCTCTTCACCCCAGCCCCAAGTACAGCTTCTCCGACCACTCAGCCTCCCACCCTCTCTAT 

TCCAAACCCTAGCAGAAGCTACACGCCTCCAACTCCTACCACATCGAAACTTCCCACGATTC 

CTGACTGGGATGGCAGAGAAAGAGTGACCCCACCTATTTCTGAACGGATCCAGCTCTCTATC 

CATTTTGTGAATGATACTTCCATTCAAGTCAGCTGGCTCTCTCTCTTCftCCGTGATGGCATA 

CAAACTCACATGGGTGA7U\ATGGGCCACAGTTTAGTAGGGGGCATCGTTCAGGAGCGCATAG 

TCAGCGGTGAGAAGCAACACCTGAGCCTGGTTAACTTAGAGCCCCGATCCACCTATCGGATT 

TGTTTAGTGCCACTGGATGCTTTTAACTACCGCGCGGTAGAAGACACCATTTGTTCAGAGGC 

CACCACCCATGCCTCCTATCTGAACAACGGCAGCAACACAGCGTCCAGCCATGAGCAGACGA 

CGTCCCACAGCATGGGCTCCCCCTTTCTGCTGGCGGGCTTGATCGGGGGCGCGGTGATATTT 

GTGCTGGTGGTCTTGCTCAGCGTCTTTTGCTGGCATATGCACAAAAAGGGGCGCTACACCTC 

CCAGAAGTGGAAATACAACCGGGGCCGGCGGAAAGATGATTATTGCGAGGCAGGCACCAAGA 

AGGACAACTCCATCCTGGAGATGACAGAAACCAGTTTTCAGATCGTCTCCTTAAATAACGAT 

CAACTCCTTAAAGGAGATTTCAGACTGCAGCCCATTTACACCCCAAATGGGGGCATTAATTA 

CACAGACTGCCATATCCGCAACAACATGCGATACTGCAACAGCAGCGTGCCAGACCTGGAGC 

ACTGCCATACGTGACAGCCAGAGGCCCAGCGTTATCAAGGCGGACAATTAGACTCTTGAGAA" 

CACACTCGTGTGTGCACATAAAGACACGCAGATTACATTTGATAAATGTTACACAGATGCAT 

TTGTGCATTTGAATACTCTGTAATTTATACGGTGTACTATATAATGGGATTTAAAAAAAGTG 

CTATCTTTTCTATTTCAAGTTAATTACAAACAGTTTTGTAACTCTTTGCTTTTTAAATCTT 
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FIGURE 60 

MGLQTTKWPSHGAFFLKSWLIISLGLYSQVSKLLACPSVCRCDRNFVYCNERSLTSVPLGIP 

EGVTVLYLHNNQINNAGFPAELHNVQSVHTVYLYGNQLDEFPMNLPKNVRVLHLQENNIQTI 

SRAALAQLLKLEELHLDDNSISTVGVEDGAFREAISLKLLFLSKNHLSSVPVGLPVDLQELR 

VDENRIAVISDMAFQNLTSLERLIVDGNLLTNKGIAEGTFSHLTKLKEFSIVRNSLSHPPPD 

LPGTHLIRLYLQDNQINHIPLTAFSNLRKLERLDISNNQLRMLTQGVFDNLSNLKQLTARNN 

PWFCDCSIKWVTEWLKYIPSSLNVRGFMCQGPEQVRGMAVRELNMNLLSCPTTTPGLPLFTP 

APSTASPTTQPPTLSIPNPSRSYTPPTPTTSKLPTIPDWDGRERVTPPISERIQLSIHFVND 

TSIQVSWLSLFTVMAYKLTWVKMGHSLVGGIVQERIVSGEKQHLSLVNLEPRSTYRICLVPL 

DAFNYRAVEDTICSEATTHASYLNNGSNTASSHEQTTSHSMGSPFLLAGLIGGAVIFVLVVL 

LSVFCWHMHKKGRYTSQKWKYNRGRRKDDYCEAGTKKDNSILEMTETSFQIVSLNNDQLLKG 

DFRLQPIYTPNGGINYTDCHIPNNMRYCNSSVPDLEHCHT 

Signal peptide: 

amino acids 1-42 

Transmembrane domain: 

amino acids 542-561 

N-glycosylation site. 

amino acids 202-206, 298-302, 433-437, 521-525, 635-639, 649-653 
Casein kinase II phosphorylation site. 

amino acids 204-208, 407-411, 527-531, 593-597, 598-602, 651-655 
Tyrosine kinase phosphorylation site, 
amino acids 319-328 
M-myristoylation site. 

amino acids 2-8, 60-66, 149-155, 213-219, 220-226, 294-300, 

522-528, 545-551, 633^^639 

Aiaidation site. 

amino acids 581-585 

Leucine zipper pattern. 

amino acids 164-186 

Phospholipase A2 aspartic acid active site. 

amino acids 39-50 
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FIGURE 61 

TGAAGAGTAATAGTTGGAATCAAAAGAGTCAACGCAaSSAACTGTTATTTACTGCTGCGTTT 
TATGTTGGGAATTCCTCTCCTATGGCCTTGTCTTGGAGCAACAGAAAACTCTCAAACAAAGA 
AAGTCAAGCAGCCAGTGCGATCTCATTTGAGAGTGAAGCGTGGCTGGGTGTGGAACCAATTT 
TTTGTACCAGAGGAAATGAATACGACTAGTCATCACATCGGCCAGCTAAGATCTGATTTAGA 
CAATGGi\AACAATTCTTTCCAGTACAAGCTTTTGGGAGCTGGAGCTGG7^GTACTTTTATCA 
TTGATGAAAGAACAGGTGACATATATGCCATACAGAAGCTTGATAGAGAGGAGCGATCCCTC 
TACATCTTAAGAGCCCAGGTAATAGACATCGCTACTGGAAGGGCTGTGGAACCTGAGTCTGA 
GTTTGTCATCATy^GTTTCGGATATCAATGACAATGAACCAAAATTCCTAGATGAACCTTATG 
AGGCCATTGTACCAGAGATGTCTCCAGAAGGAACATTAGTTATCCAGGTGACAGCAAGTGAT 
GCTGACGATCCCTCAAGTGGTAATAATGCTCGTCTCCTCTACAGCTTACTTCAAGGCCAGCC 
ATATTTTTCTGTTG2\ACCAACAACAGGAGTCATAAGAATATCTTCTAAAATGGATAGAGAAC 
TGCAAGATGAGTATTGGGTAATCATTCAAGCCAAGGACATGATTGGTCAGCCAGGAGCGTTG 
TCTGGAACAACAAGTGTATTAATTAAACTTTCAGATGTTAATGACAATAAGCCTATATTTAA 
AGAAAGTTTATACCGCTTGACTGTCTCTGAATCTGCACCCACTGGGACTTCTATAGGAACAA 
TCATGGCATATGATAATGACATAGGAGAGAATGCAGAAATGGATTACAGCATTGAAGAGGAT 
GATTCGCAAACATTTGACATTATTACTAATCATGAAACTCAAGAAGGAATAGTTATATTAAA 
AAAGAAAGTGGATTTTGAGCACCAGAACCACTACGGTATTAGAGCAAAAGTTAAAAACCATC 
ATGTTCCTGAGCAGCTCATGAAGTACCACACTGAGGCTTCCACCACTTTCATTAAGATCCAG 
GTGGAAGATGTTGATGAGCCTCCTCTTTTCCTCCTTCCATATTATGTATTTGAAGTTTTTGA 
AGAAACCCCACAGGGATCATTTGTAGGCGTGGTGTCTGCCACAGACCCAGACAATAGGAAAT 
CTCCTATCAGGTATTCTATTACTAGGAGCAAAGTGTTCAATATCAATGATAATGGTACAATC 
ACTACAAGTAACTCACTGGATCGTGAAATCAGTGCTTGGTACAACCTAAGTATTACAGCCAC 
AGAAAAATACAATATAGAACAGATCTCTTCGATCCCACTGTATGTGCAAGTTCTTAACATCA 
ATGATCATGCTCCTGAGTTCTCTCAATACTATGAGACTTATGTTTGTGAAAATGCAGGCTCT 
GGTCAGGTAATTCAGACTATCAGTGCAGTGGATAGAGATGAATCCATAGAAGAGCACCATTT 
TTACTTTAATCTATCTGTAGAAGACACTAACAATTCAAGTTTTACAATCATAGATAATCAAG 
ATAACACAGCTGTCATTTTGACTAATAGAACTGGTTTTAACCTTCAAGAAGAACCTGTCTTC 
TACATCTCCATCTTAATTGCCGACAATGGAATCCCGTCACTTACAAGTACAAACACCCTTAC 
CATCCATGTCTGTGACTGTGGTGACAGTGGGAGCACACAGACCTGCCAGTACCAGGAGCTTG 
TGCTTTCCATGGGATTCAAGACAGT^GTTATCATTGCTATTCTCATTTGCATTATGATCATA 
TTTGGGTTTATTTTTTTGACTTTGGGTTTAAAACAACGGAGAAAACAGATTCTATTTCCTGA 
GAA7\AGTGAAGATTTCAGAGAGAATATATTCCAATATGATGATGAAGGGGGTGGAGAAGAAG 
ATACAGAGGCCTTTGATATAGCAGAGCTGAGGAGTAGTACCATAATGCGGGAACGCAAGACT 
CGGAAAACCACAAGCGCTGAGATCAGGAGCCTATACAGGCAGTCTTTGCAAGTTGGCCCCGA 
CAGTGCCATATTCAGGAAATTCATTCTGGAAAAGCTCGAAGAAGCTAATACTGATCCGTGTG 
CCCCTCCTTTTGATTCCCTCCAGACCTACGCTTTTGAGGGAACAGGGTCATTAGCTGGATCC 
CTGAGCTCCTTAGAATCAGCAGTCTCTGATCAGGATGAAAGCTATGATTACCTTAATGAGTT 
GGGACCTCGCTTTAAAAGATTAGCATGCATGTTTGGTTCTGCAGTGCAGTCAAATAATT^G 
GCTTTTTACCATCAAAATTTTTAAAAGTGCTAATGTGTATTCGAACCCAATGGTAGTCTTAA 
AGAGTTTTGTGCCCTGGCTCTATGGCGGGGAAAGCCCTAGTCTATGGAGTTTTCTGATTTCC 
CTGGAGTAAATACTCCATGGTTATTTTAAGCTACCTACATGCTGTCATTGAACAGAGATGTG 
GGGAGAAATGTAAACAATCAGCTCACAGGCATCAATACAACCAGATTTGAAGTAAAATAATG 
TAGGAAGATATTAAAAGTAGATGAGAGGACACAAGATGTAGTCGATCCTTATGCGATTATAT 
CATTATTTACTTAGGAAAGAGTAAAAATACCAAACGAGAAAATTTAAAGGAGCATUyy^TTTG 
CAAGTCAAATAGAAATGTACAAATCGAGATAACATTTACATTTCTATCATATTGACATGAAA 
ATTGAAAATGTATAGTCAGAGAAATTTTCATGAATTATTCCATGAAGTATTGTTTCCTTTAT 
TTAAA 
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FIGURE 62 

></usr/seqclb2/sst/DNA/Dnaseqs.inin/ss.DNA53906 
Xsubunit 1 of 1, 772 aa, 1 stop 
XMW: 87002, pi: 4.64, NX(S/T): 8 

MNCYLLLRFMLGIPLLWPCLGATENSQTKKVKQPVRSHLRVKRGWVWNQFFVPEEMNTTSHH 
IGQLRSDLDNGNNSFQYKLLGAGAGSTFIIDERTGDIYAIQKLDREERSLYILRAQVIDIAT 
GRAVEPESEFVIKVSDINDNEPKFLDEPYEAIVPEMSPEGTLVIQVTASDADDPSSGNNARL 
LYSLLQGQPYFSVEPTTGVIRISSKMDRELQDEYWVIIQAKDMIGQPGALSGTTSVLIKLSD 
VNDNKPIFKESLYRLTVSESAPTGTSIGTIMAYDNDIGENAEMDYSIEEDDSQTFDIITNHE 
TQEGIVILKKKVDFEHQNHYGIRAKVKNHHVPEQLMKYHTEASTTFIKIQVEDVDEPPLFLL 
PYYVFEVFEETPQGSFVGWSATDPDNRKSPIRYSITRSKVFNINDNGTITTSNSLDREISA 
WYNLSITATEKYNIEQISSIPLYVQVLNINDHAPEFSQYYETYVCENAGSGQVIQTISAVDR 
DESIEEHHFYFNLSVEDTNNSSFTIIDNQDNTAVILTNRTGFNLQEEPVFYISILIADNGIP 
SLTSTNTLTIHVCDCGDSGSTQTCQYQELVLSMGFKTEVIIAILICIMIIFGFIFLTLGLKQ 
RRKQILFPEKSEDFRENIFQYdDEGGGEEDTEAFDIAELRSSTIMRERKTRKTTSAEIRSLY 
RQSLQVGPDSAIFRKFILEKLEEANTDPCAPPFDSLQTYAFEGTGSLAGSLSSLESAVSDQD 
ESYDYLNELGPRFKRLACMFGSAVQSNN 

Importeuit features: 
Signal peptide: 

amino acids 1-21 

Transmembrane domain: 

amino acids 597-617 

N-glycosylation sites. 

amino acids 57-60, 74-77, 419-423, 437-440, 508-511, 515-518, 
516-519 and 534-537 

Cadherins extracellular repeated domain signature. 

amino acids 136-146 and 244-254 
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FIGURE 63 

CTTCAGAACAGGTTCTCCTTCCCCAGTCACCAGTTGCTCGAGTTAGAATTGTCTGCAATSGC 
CGCCCTGCAGAAATCTGTGAGCTCTTTCCTTATGGGGACCCTGGCCACCAGCTGCCTCCTTC 
TCTTGGCCCTCTTGGTACAGGGAGGAGCAGCTGCGCCCATCAGCTCCCACTGCAGGCTTGAC 
AAGTCCAACTTCCAGCAGCCCTATATCACCAACCGCACCTTCATGCTGGCTAAGGAGGCTAG 
CTTGGCTGATAACAACACAGACGTTCGTCTCATTGGGGAGAAACTGTTCCACGGAGTCAGTA 
TGAGTGAGCGCTGCTATCTGATGAAGCAGGTGCTGAACTTCACCCTTGAAGAAGTGCTGTTC 
CCTCAATCTGATAGGTTCCAGCCTTATATGCAGGAGGTGGTGCCCTTCCTGGCCAGGCTCAG 
CAACAGGCTAAGCACATGTCATATTGAAGGTGATGACCTGCATATCCAGAGGAATGTGCAAA 
AGCTGAAGGACACAGTGAAAAAGCTTGGAGAGAGTGGAGAGATCAAAGCAATTGGAGAACTG 
GATTTGCTGTTTATGTCTCTGAG/^AATGCCTGCATTTG^CCAGAGCAT^GCTGAAAAATGAA 
TAACTAACCCCCTTTCCCTGCTAGAAATAACAATTAGATGCCCCAAAGCGATTTTTTTTT^C 
CAAAAGGAAGATGGGAAGCCAAACTCCATCATGATGGGTGGATTCCAAATG7\ACCCCTGCGT 
TAGTTACAAAGGAAACCAATGCCACTTTTGTTTATAAGACCAGAAGGTAGACTTTCTAAGCA 
TAGATATTTATTGATAACATTTCATTGTAACTGGTGTTCTATACACAGAAAACAATTTATTT 
TTTAAATAATTGTCTTTTTCCATAAAAAAGATTACTTTCCATTCCTTTAGGGGAAAAAACCC 
CTA7VATAGCTTCATGTTTCCATAATCAGTACTTTATATTTATAAATGTATTTATTATTATTA 
TAAGACTGCATTTTATTTATATCATTTTATTAATATGGATTTATTTATAGAAACATCATTCG 
ATATTGCTACTTGAGTGTAAGGCTAATATTGATATTTATGACAATAATTATAGAGCTATAAC 
ATGTTTATTTGACCTCAATAAACACTTGGATATCCC 
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FIGURE 64 

></usr/seqdb2/sst/DNA/Dnaseqs.min/ss.DNAl25185 
xsubunit 1 of 1, 179 aa, 1 stop 
XMW: 20011, pi: 8-10, NX(S/T): 3 

MAALQKSVSSFLMGTLATSCLLLLALLVQGGAAAPISSHCRLDKSNFQQPYITNRTFMLAKE 
ASLADNNTDVRLIGEKLFHGVSMSERCYLMKQVLNFTLEEVLFPQSDRFQPYMQEWPFLAR 
LSNRLSTCHIEGDDLHIQRNVQKLKDTVKKLGESGEIKAIGELDLLFMSLRNACI 

Important features of the protein: 
Signal peptide: 

amino acids 1^33 

N-glycosylation sites. 

amino acids 54-58, 68-72, 97-101 

N-nyristoylation sites. 

amino acids 14-20, 82-88 



Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 10-21 



wo 00/77037 



PCTAJSOO/14042 



65/75 

FIGURE $5 

GCCCTAACCTTCCCAGGGCTGAGCTCTTTGGAGCTGCCCATTCCTCCGGCTGCGAGAAAGGA 
CGCGCGCCCTGCGTCGGGCGAAGAAAAGAAGCAAAACTTGTCGGGAGGGTTTCGTCATCAAC 
CTCCTTCCCGCAAACCTAAACCTCCTGCCGGGGCCATCCCTAGACAGAGGAAAGTTCCTGCA 
GAGCCGACCAGCCCTAGTGGATCTGGGGCAGGCAGCGGCGCTGGCTGTGGAATTAGATCTGT 
TTTGAACCCAGTGGAGCGCATCGCTGGGGCTCGGAAGTCACCGTCCGCGGGCACCGGGTTGG 
CGCTGCCCGAGTGGAACCGACAGTTTGCGAGCCTCGGCTGCAAGTGGCCTCTCCTCCCCGCG 
GTTGTTGTTCAGTGTCGGGTGAGGGCTGCGAGTGTGGCAAGTTGCAAAGAGAGCCTCAGAGG 
TCCGAAGAGCGCTGCGCTCCTACTCGCGTTCGCTTCTTCCTCTTCTCGGTTCCCTACTGTGA 
AATCGCAGCGACATTTACA7VAGGCCTCCGGGTCCTACCGAGACCGATCCGCAGCGTTTGGCC 
CGGTCGTGCCTATTGCATCGGGAGCCCCCGAGCACCGGCGAAATGGCGAGGTTCCCGAAGGC 
CGACCTGGCCGCTGCAGGAGTTATGTTACTTTGCCACTTCTTCACGGACCAGTTTCAGTTCG 
CCGATGGGAAACCCGGAGACCAAATCCTTGATTGGCAGTATGGAGTTACTCAGGCCTTCCCT 
CACACAGAGGAGGAGGTGGAAGTTGATTCACACGCGTACAGCCACAGGTGGAAAAGAAACTT 
GGACTTTCTCAAGGCGGTAGACACGAACCGAGCAAGCGTCGGgCAAGACTCTCCTGAGCCCA 
GAAGCTTCACAGACCTGCTGCTGGATGATGGGCAGGACAATAACACTCAGATCGAGGAGGAT 
ACAGACCACAATTACTATATATCTCGAATATATGGTCCATCTGATTCTGCCAGCCGGGATTT 
ATGGGTGAACATAGACCAAATGGAAAAAGATAAAGTGAAGATTCATGGAATATTGTCCAATA 
CTCATCGGCAAGCTGCAAGAGTGAATCTGTCCTTCGATTTTCCATTTTATGGCCACTTCCTA 
CGTGAAATCACTGTGGCAACCGGGGGTTTCATATACACTGGAGAAGTCGTACATCGAATGCT 
AACAGCCACACAGTACATAGCACCTTTAATGGCAAATTTCGATCCCAGTGTATCCAGAAATT 
CAACTGTCAGATATTTTGATAAfGGCACAGCACTTGTGGTCCAGTGGGACCATGTACATCTC 
CAGGATAATTATAACCTGGGAAGCTTCACATTCCAGGCAACCCTGCTCATGGATGGACGAAT 
CATCTTTGGATACAAAGAAATTCCTGTCTTGGTCACACAGATAAGTTCAACCAATCATCCAG 
TGAAAGTCGGACTGTCCGATGCATTTGTCGTTGTCCACAGGATCCAACAAATTCCCAATGTT 
CGAAGAAGAACAATTTATGAATACCACCGAGTAGAGCTACAAATGTCAAAAATTACCAACAT 
TTCGGCTGTGGAGATGACCCCATTACCCACATGCCTCCAGTTTAACAGATGTGGCCCCTGTG 
TATCTTCTCAGATTGGCTTCAACTGCAGTTGGTGTAGTAAACTTCAAAGATGTTCCAGTGGA 
TTTGATCGTCATCGGCAGGACTGGGTGGACAGTGGATGCCCTGAAGAGTCAAAAGAGAAGAT 
GTGTGAGAATACAGAACCAGTGGAAACTTCTTCTCGAACCACCACAACCGTAGGAGCGACAA 
CCACCCAGTTCAGGGTCCTAACTACCACCAGAAGAGCAGTGACTTCTCAGTTTCCCACCAGC 
CTCCCTACAGAAGATGATACCAAGATAGCACTACATCTAAAAGATAATGGAGCTTCTACAGA 
TGACAGTGCAGCTGAGAAGAAAGGGGGAACCCTCCACGCTGGCCTCATCATTGGAATCCTCA 
TCCTGGTCCTCATTGTAGCCACAGCCATTCTTGTGACAGTCTATATGTATCACCACCCAACA 
TCAGCAGCCAGCATCTTCTTTATTGAGAGACGCCCAAGCAGATGGCCTGCGATGAAGTTTAG 
AAGAGGCTCTGGACATCCTGCCTATGCTGAAGTTGAACCAGTTGGAGAGAAAGAAGGCTTTA 
TTGTATCAGAGCAGTGCTAAAATTTCTAGGACAGAACAACACCAGTACTGGTTTACAGGTGT 
TAAGACTAAAATTTTGCCTATACCTTTAAGACAAACAAACAAACACACACACAAACAAGCTC 
TAAGCTGCTGTAGCCTGAAGAAGACAAGATTTCTGGACAAGCTCAGCCCAGGAAACAAAGGG 
TAAACAAAAAACTAAAACTTATACAAGATACCATTTACACTGAACATAGAATTCCCTAGTGG 
AATGTCATCTATAGTTCACTCGGAACATCTCCCGTGGACTTATCTGAAGTATGACAAGATTA 
TAATGCTTTTGGCTTAGGTGCAGGGTTGCAAAGGGATCAGAAAAAAAAAATCATAATAAAGC 

TTTAGTTCATGAGGG 
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FIGURE 66 

MARFPKADLAAAGVMLLCHFFTDQFQFADGKPGDQILDWQYGVTQAFPHTEEEVEVDSHAYS 
HRWKRNLDFLECAVDTNRASVGQDSPEPRSFTDLLLDDGQDNNTQIEEDTDHNYYISRIYGPS 
DSASRDLWVNIDQMEKDKVKIHGILSNTHRQAARVNLSFDFPFYGHFLREITVATGGFIYTG 
EWHRMLTATQYIAPLMANFDPSVSRNSTVRYFDNGTALVVQWDHVHLQDNYNLGSFTFQAT 
LLMDGRI I FGYKEI PVLVTQI SSTNHPVKVGLSDAFWVHRIQQI PNVRRRTI YEYHRVELQ 
MSKITNISAVEMTPLPTCLQFNRCGPCVSSQIGFNCSWCSKLQRCSSGFDRHRQDWVDSGCP 
EESKEKMCENTEPVETSSRTTTTVGATTTQFRVLTTTRRAVTSQFPTSLPTEDDTKIALHLK 
DNGASTDDSAAEKKGGTLHAGLIIGILILVLIVATAILVTVYMYHHPTSAASIFFIERRPSR 
WPAMKFRRGSGHPAYAEVEPVGEKEGFIVSEQC 

laportant features of the protein: 
Transmembrane domain: 

amino acids 454-478 

H-glycosylation sites. 

amino acids 103-107, 160-164, 213-217, 221-225, 316-320, 345-349 

cAMP- and cGMP-d^pendent protein kinase phosphorylation sites. 

amino acids 297-301, 492-496, 503-507 

N-myristoylation sites. 

amino acids 42-48, 100-106, 147-153, 279-285, 397-403, 450-456, 
455-461 
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FIGURE 67A 

GCAGCCCTAGCAGGGMGGACATGATGCTGTTGGTGCAGGGTGCTTGTTGCTCGAACCAGTG 
GCTGGCGGCGGTGCTCCTCAGCCTGTGCTGCCTGCTACCCTCCTGCCTCCCGGCTGGACAGA 
GTGTGGACTTCCCCTGGGCGGCCGTGGACAACATGATGGTCAGAAAAGGGGACACGGCGGTG 
CTTAGGTGTTATTTGGAAGATGGAGCTTCAAAGGGTGCCTGGCTGAACCGGTCAAGTATTAT 
TTTTGCGGGAGGTGATAAGTGGTCAGTGGATCCTCGAGTTTCAATTTCAACATTGAATAAAA 
GGGACTACAGCCTCCAGATACAGAATGTAGATGTGACAGATGATGGCCCATACACGTGTTCT 
GTTCAGACTCAACATACACCCAGAACAATGCAGGTGCATCTAACTGTGCAAGTTCCTCCTAA 
GATATATGACATCTCAAATGATATGACCGTCAATGAAGGAACCAACGTCACTCtTACTTGTT 
TGGCCACTGGGAAACCAGAGCCTTCCATTTCTTGGCGACACATCTCCCCATCAGCAAAACCA 
TTTGAAAATGGACAATATTTGGACATTTATGGAATTACAAGGGACCAGGCTGGGGAATATGA 
ATGCAGTGCGGAAAATGATGTGTCATTCCCAGATGTGAGGAAAGTAAAAGTTGTTGTCAACT 
TTGCTCCTACTATTCAGGAAATTAAATCTGGCACCGTGACCCCCGGACGCAGTGGCCTGATA 
AGATGTGAAGGTGCAGGTGTGCCGCCTCCAGCCTTTGAATGGTACAAAGGAGAGAAGAAGCT 
CTTCAATGGCCAACAAGGAATTATTATTCAAAATTTTAGCACAAGATCCATTCTCACTGTTA 
CCAACGTGACACAGGAGCACTTCGGCAATTATACTTGTGTGGCTGCCAACAAGCTAGGCACA 
ACCAATGCGAGCCTGCCTCTTAACCCTCCAAGTACAGCCCAGTATGGAATTACCGGGAGCGC 
TGATGTTCTTTTCTCCTGCTGGTACCTTGTGTTGACACTGTCCTCTTTCACCAGCATATTCT 
ACCTGAAGAATGCCATTCTACAATAAATTCAAAGACCCATAAAAGGCTTTTAAGGATTCTCT 
GAAAGTGCTGATGGCTGGATCCAATCTGGTACAGTTTGTTAAAAGCAGCGTGGGATATAATC 
AGCAGTGCTTACATGGGGATGATCGCCTTCTGTAGAATTGCTCATTATGTAAATACTTTAAT 
TCTACTCTTTTTTGATTAGCTACATTACCTTGTGAAGCAGTACACATTGTCCTTTTTTTAAG 
ACGTGAAAGCTCTGAAATTACTTTTAGAGGATATTAATTGTGATTTCATGTTTGTAATCTAC 
AACTTTTCAAAAGCATTCAGTCATGGTCTGCTAGGTTGCAGGCTGTAGTTTACAAAAACGAA 
TATTGCAGTGAATATGTGATTCTTTAAGGCTGCAATACAAGCATTCAGTTCCCTGTTTCAAT 
AAGAGTCAATCCACATTTACAAAGATGCATTTTTTTCTTTTTTGATAAAAAAGCAAATAATA 
TTGCCTTCAGATTATTTCTTCAAAATATAACACATATCTAGATTTTTCTGCTCGCATGATAT 
TCAGGTTTCAGGAATGAGCCTTGTAATATAACTGGCTGTGCAGCTCTGCTTCTCTTTCCTGT 
AAGTTCAGCATGGGTGTGCCTTCATACAATAATATTTTTCTCTTTGTCTCCAACTAATATAA 
AATGTTTTGCTAAATCTTACAATTTGAAAGTAAAAATAAACCAGAGTGATCAAGTTAAACCA 
TACACTATCTCTAAGTAACGAAGGAGCTATTGGACTGTAiAAAATCTCTTCCTGCACTGACAA 
TGGGGTTTGAGAATTTTGCCCCACACTAACTCAGTTCTTGTGATGAGAGACAATTTAATAAC 
AGTATAGTAT^TATACCATATGATTTCTTTAGTTGTAGCTAAATGTTAGATCCACCGTGGGA 
AATCATTCCCTTTAAAATGACAGCACAGTCCACTCT^GGATTGCCTAGCAATACAGCATCT 
TTTCCTTTCACTAGTCCAAGCCAAAAATTTTAAGATGATTTGTCAGAAAGGGCACAAAGTCC 
TATCACCTAATATTACAAGAGTTGGTAAGCGCTCATCATTAATTTTATTTTGTGGCAGCTT^ 
GTTAGTATGACAGAGGCAGTGCTCCTGTGGACAGGAGCATTTTGCATATTTTCCATCTGAAA 
GTATCACTCAGTTGATAGTCTGGAATGCATGTTATATATTTTAAAACTTCCAAAATATATTA 
TAACT^CATTCTATATCGGTATGTAGCAGACCAATCTCTAAAATAGCTAATTCTTCAATAA 
AATCTTTCTATATAGCCATTTCAGTGCAAACAAGTAAAATCAAAAAAGACCATCCTTTATTT 
TTCCTTACATGATATATGTAAGATGCGATCAAATAAAGACAAAACACCAGTGATGAGAATAT 
CTTAAGATAAGTAATTATCAAATTATTGTGAATGTTAAATTATTTCTACTATAAAGAAGCAA 
AACTACATTTTTGAAGGAAAATGCTGTTACTCTAACATTAATTTACAGGAATAGTTTGATGG 
TTTCACTCTTTACTA7y\GAAAGGCCATCACCTTGAAAGCCATTTTACAGGTTTGATGAAGTT 
ACCAATTTCAGTACACCTAAATTTCTACAAATAGTCCCCTTTTACAAGTTGTAACAACAAAG 
ACCCTATAATAAAATTAGATAC7\AGAAATTTTGCAGTGGTTATACATATTTGAGATATCTAG 
TATGTTGCCCTAGCAGGGATGGCTTAAAAACTGTGATTTTTTTTCTTCAAGTAAAACTTAGT 
CCCAAAGTACATCATAAATCAATTTTAATTAGAAAAATGAATCTTAAATGAGGGGACATAAG 
TATACTCTTTCCACAAAATGGCAATAATAAGGCATAAAGCTAGTAAATCTACTAACTGTAAT 
AAATGTATGACATTATTTTGATTGATACATTAAAAAAGAGTTTTTAGAACAAATATGGCATT 
TAACTTTATTATTTATTTGCTTTTAAGAAATATTCTTTGTGGAATTGTTGAATAAACTATAA 
AATATTATTTTGTATTGCAGCTTTAAAGTGGCACACTCCATAATAATCTACTTACTAGAAAT 
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FIGURE 67B 

AGTGGTGCTACCACAAAAAATGTTAACCATCAGTACCATTGTTTGGGAGAAAGAAACAGATC 
AAGAATGCATATTATTCAGTGACCGCTTTCCTAGAGTTAAAATACCTCCTCTTTGTAAGGTT 
TGTAGGTAAATTGAGGTATAAACTATGGATGAACCAAATAATTAGTTCAAAGTGTTGTCATG 
ATTCCAAATTTGTGGAGTCTGGTGTTTTTACCATAGAATGTGACAGAAGTACAGTCATAGCT 
CAGTAGCTATATGTATTTGCCTTTATGTTAGAAGAGACTTTCTTGAGTGACATTTTTAAATA 
GAGGAGGTATTCACTATGTTTTTCTGTATCACAGCAGCATTCCTAGTCCTTAGGCCCTCGGA 
CAGAGTGAAATCATGAGTATTTATGAGTTCAATATTGTCAAATAAGGCTACAGTATTTGCTT 
TTTTGTGTGAATGTATTGCATATAATGTTCAAGTAGATGATTTTACATTTATGGACATATAA 
AATGTCTGATTACCCCATTTTATCAGTCCTGACTGTACAAGATTGTTGCAATTTCAGAATAG 
CAGTTTTATAAATTGATTTATCTTTTAATCTATAACAATTTGTGTTAGCTGTTCATTTCAGG 
ANTATATTTTCTACAAGTTCCACTTGTGGGACTCCTTTTGTTGCCCCTATTTTTTTTTAAAG 
AAGG/y^GAAAGA/VAAATAAGTAGCAGTTTAAAAATGAGAATGGAGAGAAAAGAAAAAGAATG 
AAAAGGAAAGGCAGTAAAGAGGGAAAAAAAAGGAAGGATGGAAGGAATGAAGGAAGGAAGGG 
AGGAAGGGGAGAAGGTAGGAAGAAAGAAAGGATGAGAGGGAAGGAAGAATCAGAGTATTAGG 
GTAGTTAACTTACACATTTGCATTCTTAGTTTAACTGCAAGTGGTGTAACTATGTTTTTCAA 
TGATCGCATTTGAAACATAAGTCCTATTATACCATTAAGTTCCTATTATGCAGCAATTATAT 
AATAAAAAGTACTGCCCAAGTTATAGTAATGTGGGTGTTTTTGAGACACTAAAAGATTTGAG 
AGGGAGAATTTCAAACTT7\AAGCCACTTTTGGGGGGTTTATAACTTAACTGAAAAATTAATG 
CTTCATCATAACATTTAAGCTATATCTAGTVAAGTAGACTGGAGAACTGAGAAAATTACCCAG 
GTAATTCAGGGAAAAAAAAAAATATATATATATATAAATACCCCTACATTTGAAGTCAGAAA 
ACTCTGAAAAACTGAATTATCAAAGTCAATCATCTATAATGATCAAATTTACTGAACAATTG 
TTAATTTATCCATTGTGCTTAGCTTTGTGACACAGCCAAAAGTTACCTATTTAATCTTTTCA 
AT/^AAAATTGTTTTTTGAAATCCAGAAATGATTTAAAAAGAGGTCAGGTTTTTAACTATTTA 
TTGAAGTATGTGGATGTACAGTATTTCAATAGATATGAATATGAATAAATGGTATGCCTTAA 
GATTCTTTGAATATGTATTTACTTTAAAGACTGGAAAAAGCTCTTCCTGTCTTTTAGTAAAA 
CATCCATATTTCATAACCTGATGTAAAATATGTTGTACTGTTTCCAATAGGTGAATATAAAC 
TCAGTTTATCAATTAAA7^AAAAAAAAAAAA7UU\AAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 68 

></usr/seqdb2/sst/DNA/Dnaseqs . f ull/ss . DNA92259 
Xsubunit 1 of 1, 354 aa, 1 stop 
XMW: 38719, pi: 6.12, NX(S/T): 6 

MDMMLLVQGACCSNQWLAAVLLSLCCLLPSCLPAGQSVDFPWAAVDNMMVRKGDTAVLRCYL 
EDGASKGAWLNRSSIIFAGGDKWSVDPRVSISTLNKRDYSLQIQNVDVTDDGPYTCSVQTQH 
TPRTMQVHLTVQVPPKIYDISNDMTVNEGTNVTLTCLATGKPEPSISWRHISPSAKPFENGQ 
YLDIYGITRDQAGEYECSAENDVSFPDVRKVKVWNFAPTIQEIKSGTVTPGRSGLIRCEGA 
GVPPPAFEWYKGEKKLFNGQQGIIIQNFSTRSILTVTNVTQEHFGNYTCVAANKLGTTNASL 
PLNPPSTAQYGITGSADVLFSCWYLVLTLSSFTSIFYLKNAILQ 

Important features of the protein: 
Signal peptide: 

amino acids 1-33 

Transmenibrane domain: 

amino acids 322-343 

N-glycosylation sites. 

amino acids 73-77, 155-159, 275-279, 286-290, 294-298, 307-311 

Tyrosine kinase phosphorylation site« 

amino acids 180-188 

M-myristoylation sites. 

amino acids 9-15, 65-71, 69-75, 153-159, 241-247, 293-299, 
304-310, 321-327 

Myelin PC protein. 

amino acids 94-123 
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FIGURE 69 

ATAGTAGAAGAATGTCTCTGAAATTACTGGATGAGTTTCAGTCATACTTTCACATGGGCACA 
ATTTCACATTCAAGCTCCTTATCCTAGGCTAATTTTATATTATGTTAAATCACTTGTTTTTG 
TTCTCACGGCTTCCTGCCTGCTATAGGCATAATTACGAGGAAGCAGAACTTCTCCAGAAGCA 
AGCGCACATGCGTTCCAAAATAAGAGCAAATTCGCTCTAAACACAGGAAAAGACCTGAAGCT 
TTAATTAAGGGGTTACATCCAACCCCAGAGCGCTTTTGTGGGCACTGATTGCTCCAGCTTCT 
GCGTCACTGCGCGAGGGAAGAGGGAAGAGGATCCAGGCGTTAGACaiSTATAGACACAAAAA 
CAGCTGGAGATTGGGCTTAAAATACCCACCAAGCTCCAAAGAAGAGACCCAAGTCCCCAAAA 
CATTGATTTCAGGGCTGCCAGGAAGGAAGAGCAGCAGCAGGGTGGGAGAGAAGCTCCAGTCA 
GCCCACAAGATGCCATTGTCCCCCGGCCTCCTGCTGCTGCTGCTCTCCGGGGCCACGGCCAC 
CGCTGCCCTGCCCCTGGAGGGTGGCCCCACCGGCCGAGACAGCGAGCATATGCAGGAAGCGG 
CAGGAATAAGGAAAAGCAGCCTCCTGACTTTCCTCGCTTGGTGGTTTGAGTGGACCTCCCAG 
GCCAGTGCCGGGCCCCTCATAGGAGAGGAAGCTCGGGAGGTGGCCAGGCGGCAGGAAGGCGC 
ACCCCCCCAGCAATCCGCGCGCCGGGACAGAATGCCCTGCAGGAACTTCTTCTGGAAGACCT 

TCTCCTCCTGCAAAS^ 
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FIGURE 70 

></usr/seqdb2/sst/DNA/Dnaseqs.full/ss.DNA44175 
Xsubunit 1 of 1, 155 aa, 1 stop 
XMW: 17194, pi: 10-44, NX(S/T): 0 

MYRHKNSWRLGLKYPPSSKEETQVPKTLISGLPGRKSSSRVGEKLQSAHKMPLSPGLLLLLL 
SGATATAALPLEGGPTGRDSEHMQE/y^GIRKSSLLTFLAWWFEWTSQASAGPLIGEEAREVA 
RRQEGAPPQQSARRDRMPCRNFFWKTFSSCK 

Important features of the protein: 
Transmembrane domain: 

amino acids 51-69 

cAMP- and cOffi-dependent protein kinase phosphorylation sites. 

amino acids 35-39, 92-96 

N-mycistoylation sites. 

amino acids 64-70, 75-81, 90-96 

Amidation site. 

amino acids 33-37 
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FIGURE 71 

GTCGTGTGCTTGGAGGAAGCCGCGGAACCCCCAGCGTCCGTCCATGGCGTGGAGCCTTGGGA 
GCTGGCTGGGTGGCTGCCTGCTGGTGTCAGCATTGGGAATGGTACCACCTCCCGAAAATGTC 
AGAATGAATTCTGTTAATTTCAAGAACATTCTACAGTGGGAGTCACCTGCtTTTGCCAAAGG 
GAACCTGACTTTCACAGCTCAGTACCTAAGTTATAGGATATTCCAAGATAAATGCATGAATA 
CTACCTTGACGGAATGTGATTTCTCAAGTCTTTCCAAGTATGGTGACCACACCTTGAGAGTC 
AGGGCTGAATTTGCAGATGAGCATTCAGACTGGGTAAACATCACCTTCTGTCCTGTGGATGA 
CACCATTATTGGACCCCCTGGAATGCAAGTAGAAGTACTTGCTGATTCTTTACATATGCGTT 
TCTTAGCCCCT/U^TTGAGAATGAATACGAAACTTGGACTATGAAGAATGTGTATAACTCA 
TGGACTTATAATGTGC/^TACTGGAAAAACGGTACTGATGAAAAGTTTCAAATTACTCCCCA 
GTATGACTTTGAGGTCCTCAGAAACCTGGAGCCATGGACAACTTATTGTGTTCAAGTTCGAG 
GGTTTCTTCCTGATCGGAACAAAGCTGGGGAATGGAGTGAGCCTGTCTGTGAGCAAACAACC 
CATGACGAAACGGTCCCCTCCTGGATGGTGGCCGTCATCCTCATGGCCTCGGTCTTCATGGT 
CTGCCTGGCACTCCTCGGCTGCTTCTCCTTGCTGTGGTGCGTTTAC7^GAAGACA7\AGTACG 
CCTTCTCCCCTAGGAATTCTCTTCCACAGCACCTGAAAGAGTTTTTGGGCCATCCTCATCAT 
AACACACTTCTGTTTTTCTCCTTTCCATTGTCGGATGAGAATGATGTTTTTGACAAGCTAAG 
TGTCATTGCAGAAGACTCTGAGAGCGGCAAGCAGAATCCTGGTGACAGCTGCAGCCTCGGGA 
CCCCGCCTGGGCAGGGGCCCCAAAGCS^GCTCTGAGAAGGAAACACACTCGGCTGGGCACA 
GTGACGTACTCCATCTCACATCTGCCTCAGTGAGGGATCAGGGCAGCAAACAAGGGCCAAGA 
CCATCTGAGCCAGCCCCACATCTAGAACTCCAGACCTGGACTTAGCCACCAGAGAGCTACAT 
TTTAAAGGCTGTCTTGGCAAAAATACTCCATTTGGG/^ACTCACTGCCTTATAAAGGCTTTCA 
TGATGTTTTCAGAAGTTGGCCACTGAGAGTGTAATTTTCAGCCTTTTATATCACTAAAATAA 
GATCATGTTTTAATTGTGAGAAACAGGGCCGAGCACAGTGGCTCACGCCTGTAATACCAGCA 
CCTTAGAGGTCGAGGCAGGCGGATCACTTGAGGTCAGGAGTTCAAGACCAGCCTGGCCAATA 
TGGTGAAACCCAGTCTCTACTAAAAATACAAAAATTAGCTAGGCATGATGGCGCATGCCTAT 
AATCCCAGCTACTCGAGTGCCTGAGGCAGGAGAATTGCATGAACCCGGGAGGAGGAGGAGGA 
GGTTGCAGTGAGCCGAGATAGCGGCACTGCACTCCAGCCTGGGTGACAAAGTGAGACTCCAT 
CTCAAAAAAAAAAAAAAAAAATTGTGAGAAACAGAAATACTTAAAATGAGGAATAAGAATGG 
AGATGTTACATCTGGTAGATGTAACATTCTACCAGATTATGGATGGACTGATCTGAAAATCG 
ACCTCAACTCAAGGGTGGTCAGCTCAATGCTACACAGAGCACGGACTTTTGGATTCTTTGCA 
GTACTTTGAATTTATTTTTCTACCTATATATGTTTTATATGCTGCTGGTGCTCCATTAAAGT 

TTTACTCTGTGTTGC 
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FIGURE 72 

></usr/seqdb2/sst/DNA/Dnaseqs,inin/ss.DNA83551 
xsubunit 1 of 1, 325 aa, 1 stop 
XMW: 37011, pi: 5.09, NX(S/T): 4 

MAWSLGSWLGGCLLVSALGMVPPPENVRMNSVNFKNILQWESPAFAKGNLTFTAQYLSYRIF 
QDKCMNTTLTECDFSSLSKYGDHTLRVRAEFADEHSDWVNITFCPVDDTIIGPPGMQVEVLA 
DSLHMRFLAPKIENEYETWTMKNVYNSWTYNVQYWKNGTDEKFQITPQYDFEVLRNLEPWTT 
YCVQVRGFLPDRNKAGEWSEPVCEQTTHDETVPSWMVAVILMASVFMVCLALLGCFSLLWCV 
YKKTKYAFSPRNSLPQHLKEFLGHPHHNTLLFFSFPLSDENDVFDKLSVIAEDSESGKQNPG 
DSCSLGTPPGQGPQS 

Important features of the protein: 
Signal peptide: 

amino acids 1-19 

Transmembrane domain: 

amino acids 222-245 

N-glycosylation sites. 

amino acids 49-53, 68-72, 102-106, 161-165 

N-myristoylation sites. 

amino acids 6-12, 316-322 
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FIGURE 73 

CGAGCGCCAACCCGCTAGCGCCTGAATCCGGCGTGCTGCCCGCTCGCCGCCCGCCATGGCCC 

GCGCAGCCCCGCTGCTCGCCGCGTTGACCGCGCTCCTCGCCGCCGCCGCTGCTGGCGGAGAT 

GCCCCGCCGGGCAAAATCGCGGTGGTTGGGGCTGGGATTGGGGGCTCTGCTGTGGCCCATTT 

TCTCCAGCAGCACTTTGGACCTCGGGTGCAGATCGACGTGTACGAGAAGGGAACCGTGGGTG 

GCCGCTTGGCCACCATCTCAGTCAACAAGCAGCACTATGAGAGCGGGGCTGCCTCCTTCCAC 

TCCCTGAGCCTGCACATGCAGGACTTCGTCAAGCTGCTGGGGCTGAGGCACCGGCGCGAGGT 

GGTGGGCAGGAGCGCCATCTTCGGCGGGGAGCACTTCATGCTGGAGGAGACTGACTGGTACC 

TGCTGAACCTCTTCCGCCTCTGGTGGCACTATGGCATCAGCTTCCTGAGGCTGCAGATGTGG 

GTGGAGGAGGTCATGGAGAAGTTCATGAGGATCTATAAGTACCAGGCCCACGGCTATGCCTT 

CTCGGGTGTGGAGGAGCTGCTCTACTCACTGGGGGAGTCCACCTTTGTTAACATGACCCAGC 

ACTCTGTGGCTGAGTCCCTGCTGCAGGTGGGCGTCACGCAGCGCTTTATTGATGATGTCGTT 

TCTGCTGTCCTGCGGGCCAGCTATGGCCAGTCAGCAGCGATGCCCGCCTTTGCAGGAGCCAT 

GTCACTAGCCGGGGCCCAAGGCAGCCTGTGGTCTGTGGAAGGAGGCAATAAGCTGGTTTGTT 

CCGGTTTGCTGAAGCTCACCAAGGCCAATGTGATCCATGCCACAGTGACCTCTGTGACCCTG 

CACAGCACAGAGGGGAAAGCCCTGTACCAGGTGGCGTATGAGT^TGAGGTAGGCAACAGCTC 

TGACTTCTATGACATCGTGGTCATCGCCACCCCCCTGCACCTGGACAACAGCAGCAGCAACT 

TAACCTTTGCAGGCTTCCACCCGCCCATTGATGACGTGCAGGGCTCTTTCCAGCCCACCGTC 

GTCTCCTTGGTCCACGGCTACCTCAACTCGTCCTACTTCGGTTTCCCAGACCCTAAGCTTTT 

CCCCTTTGCCAACATCCTTACCACAGATTTCCCCAGCTTCTTCTGCACTCTGGACAACATCT 

GCCCTGTCAACATCTCTGCCAGCTTCCGGCGAAAGCAGCCCCAGGAGGCAGCTGTTTGGCGA 

GTCCAGTCCCCCAAGCCCCTCTTTCGGACCCAGCTAAAGACCCTGTTCCGTTCCTATTACTC 

AGTGCAGACAGCTGAGTGGCAGGCCCATCCCCTCTATGGCTCCCGCCCCACGCTCCCGAGGT 

TTGCACTCCATGACCAGCTCTTCTACCTCAATGCCCTGGAGTGGGCGGCCAGCTCCGTGGAG 

GTGATGGCCGTGGCTGCCAAGAATGTGGCCTTGCTGGCTTACAACCGCTGGTACCAGGACCT 

AGACAAGATTGATCAAAAAGATTTGATGCACAAGGTCAAGACTGAACTGTGAGGGCTCTAGG 

GAGAGCCTGGGAACTTTCATCCCCCACTGAAGATGGATCATCCCACAGCAGCCCAGGACTGA 

ATAAGCCATGCTCGCCCACCAGGCTTCTTTCTGACCCCTCATGTATCAAGCATCTCCAGGTG 

ACCTACTGTCTGCCTATATTAAGGGTCCACACGGCGGCTGCTGCTTTTTTTTAAGGGGGAAA 

GTAAGAAAAGAGAAGGAAATCCAAGCCAGTATATTTGTTTTATTTATTTTTTTTAAGAAGAA 

AAAAGTTCATCTTCACAAGGTGCTTCAGACTTGGTTTCTTAGCTAGAAACCAGAAGACTACG 

GGAGGGAATATAAGGCAGAGAACTATGAGTCTTATTTTATTACTGTTTTTCACTACCTACTC 

CCACAATGGACAATCAATTGAGGCAACCTACAAGAAAACATTTACAACCAGATGGTTACAAA 

TAAAGTAGAAGGGAAGATCAGAAAACCTAAGAAATGATCATAGCTCCTGGTTACTGTGGACT 

TGATGGATTTGAAGTACCTAGTTCAGAACTCCCTAGTCACCATCTCCAAGCCTGTCAACATC 

ACTGCATATTGGAGGAGATGACTGTGGTAGGACCCAAGGAAGAGATGTGTGCCTGAATAGTC 

GTCACCATATCTCCAAGCTTCCTGGCAACCAGTGGGAAAAGAAACATGCGAGGCTGTAGGAA 

GAGGGAAGCTCTTCCTTGGCACCTAGAGGT^TTAGCCATTCTCTTCCTTATGCAAAGATTGA 

GGAATGCAACAATATAAAGAAGAGAAGTCCCCAGATGGTAGAGAGCAGTCATATCTTACCCC 

TAGATGTTCATCCCAGCAGAAGAAAGAAGAAGGTGTTGGGGTAGGATTCTTCAGAGGTTAGC 

CTGGTACTTTCTCATCAGACACTAGCTTGAAGTAAGAGGAGAATTATGCTTTTCTTTGCTTT 

TTCTACAAACCCTTAAAAATCACTTGTTTTAAAAAGAAAGTAAAAGCCCTTTTCATTCAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 74 

></usr/seqclb2/sst/DNA/Dnaseqs . full/ss . DNA116510 
xsubunit 1 of 1, 494 aa, 1 stop 
XMW: 54646, pi: 7.27, NX(S/T) : 6 

MARAAPLLAALTALLAAAAAGGDAPPGKIAWGAGIGGSAVAHFLQQHFGPRVQIDVYEKGT 
VGGRLATISVNKQHYESGAASFHSLSLHMQDFVKLLGLRHRREWGRSAIFGGEHFMLEETD 
WYLLNLFRLWWHYGISFLRLQMWVEEVMEKFMRIYKYQAHGYAFSGVEELLYSLGESTFVNM 
TQHSVAESLLQVGVTQRFIDDWSAVLRASYGQSAAMPAFAGAMSLAGAQGSLWSVEGGNKL 
VCSGLLKLTKANVIHATVTSVTLHSTEGKALYQVAYENEVGNSSDFYDIVVIATPLHLDNSS 
SNLTFAGFHPPIDDVQGSFQPTWSLVHGYLNSSYFGFPDPKLFPFANILTTDFPSFFCTLD 
NIC PVN I SAS FRRKQPQEAAVWRVQS PKPLFRTQLKTLFRS YYS VQTAEWQAHPLYGSRPTL 
PRFALHDQLFYLNALEWAASSVEVMAVAAKNVALLAYNRWYQDLDKIDQKDLMHJCVKTEL 

Important features of the protein: 
Signal peptide: 

amino acids 1-19 

N-glyoosylation sites. 

amino acids 185-189, 290-294, 308-312, 312-316, 342-346, 378-382 
N-Btyristoylation sites. 

amino acids 33-39, 35-41, 38-44, 61-67, 64-70, 218-224, 234-240, 
237-243, 429-435 
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